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DECLARATI ON
Site Nane and Location

Qperable Unit No. 7 (Site 1 - French Creek Liquids D sposal Area, Site 28 - Hadnot Point Burn
Dump, Site 30 - Sneads Ferry Road Fuel Tank Sl udge Area)

Mari ne Corps Base

Canp Lejeune, North Carolina

Statenent of Basis and Purpose

Thi s deci si on docunent presents the selected remedy for Qperable Unit (QU) No. 7 at Marine Corps
Base (MCB), Canp Lejeune, North Carolina. The renedy was chosen in accordance with the

Conpr ehensi ve Environnental Response, Conpensation, and Liability Act of 1980 (CERCLA), as
anended by the Superfund Anendnents and Reaut horization Act (SARA), and, to the extent
practicable, the National G| and Hazardous Substances Pollution Contingency Plan (NCP). This
deci sion is based on the adm nistrative record file for QU No. 7.

The Departrment of the Navy (DoN) and the Marine Corps have obtained concurrence fromthe State
of North Carolina Departnent of Environnment Health and Natural Resources (NC DEHNR) and the
United States Environmental Protection Agency (USEPA) Region |V on the sel ected renedy.
Assessment of the Site

Actual or threatened rel eases of hazardous substances fromthis operable unit, if not addressed
by i nplenenting the response action selected in this Record of Decision (ROD), nmay present a
potential threat to public health, welfare, or the environnent.

Description of Sel ected Renedy

The selected renmedy for QU No. 7 is a conbination of three separate renedi es that were devel oped
for Sites 1, 28, and 30, respectively. The nai n conponents of the selected renedy are descri bed
bel ow.

Site 1 Renmedy: Institutional Controls

. A long-termgroundwater nonitoring plan in which groundwater sanples are
coll ected sem annual ly and anal yzed for volatile organic conpounds (VCCS).

. Aqui fer use restrictions that will prohibit the future use of the aquifer under the
site as a potable water source. The restrictions will be inplenented via the Base
Master Pl an.

. Deed restrictions that will limt the future use of land at the site, including

pl acenent of wells. The restrictions will be inplenented via the Base Master Plan.
Site 28 Renedy: Institutional Controls

. A long-termgroundwater nonitoring plan in which groundwater sanples are
coll ected sem annual ly and anal yzed for volatiles, |ead and nmanganese.

. Aqui fer use restrictions that will prohibit the future use of the aquifer under the
site as a potable water source. The restrictions will be inplenented via the Base
Master Pl an.

. Deed restrictions that will limt the future use of land at the site, including

pl acenent of wells. The restrictions will be inplenented via the Base Master Pl an.
Site 30 Renedy: No Action
. No Action. The "no action” plan involves taking no further renedial actions (this

i ncl udes conducting no further environmental investigations or sanpling) at the
site. The site and all of the environnmental media |ocated within the site wll



remain as they currently are.

The sel ected remedy addresses the principal threats at OJ No. 7. These threats include VOC
contam nated groundwater in the shallow aquifer at Site 1, and inorgani cs contam nated
groundwater in the shallow aquifer at Site 28. Because there were no principal threats
identified at Site 30, no action is the sel ected renedy.

Statutory Deterninations

The selected renedy is protective of human health and the environnment, conplies with federal and
state applicable or relevant and appropriate requirenents (ARARs) and criteria to be considered
(TBCs) directly associated with this action, and is cost-effective. The statutory preference for
treatnent is not satisfied because no active treatnent is necessary at Sites 1, 28, and 30 in
order to maintain adequate protection of human health and the environnent. Under the sel ected
remedy, five-year reviews the | ead agency will be required for Sites 1 and 28.

<I M5 SRC 97017D>



1.0 SITE NAME, LOCATION, AND DESCRI PTI ON

Marine Corps Base (MCB), Canp Lejeune is a training base for the United States Mari ne Corps,
located in Onslow County, North Carolina. The Base covers approxi mately 236 square nmles and
includes 14 niles of coastline.

Figure 1 presents a map of MCB, Canp Lejeune. As shown, the Base is bounded to the southeast
by the Atlantic Ccean, to the northeast by State Route 24, and to the west by U S. Route 17.
The town of Jacksonville, North Carolina is located north of the Base.

QU No. 7 is one of 14 operable units located within MCB, Canp Lejeune. An "operable unit", as
defined for the National G| and Hazardous Substances Pollution Contingency Plan (NCP), is a

di screte action that conprises an increnental step toward conprehensively addressing site
problens. Wth respect to MCB, Canp Lejeune, operable units were devel oped to conbi ne one or
nore individual sites where Installation Restoration (IR) Programactivities are or will be

i npl enented. The sites which are conbined into an operable unit share a common el enent. Qperabl e
Unit (QU) No. 7, the subject of this ROD, consists of three sites:

. Site 1, the French Creek Liquids D sposal Area
. Site 28, the Hadnot Point Burn Dunp
. Site 30, the Sneads Ferry Road Fuel Tank Sl udge Area

Sites 1, 28, and 30 were grouped together because of the simlar nature of the wastes that were
reportedly disposed of at the sites and the geographic proximty of the sites.

As shown on Figure 1, QU No. 7 is located on the eastern portion of the Base, situated between
the New River and Sneads Ferry Road, south of the Hadnot Point Industrial Area (HPIA). The
foll owi ng paragraphs present brief descriptions of each of the three sites that constitute QU
No. 7.

1.1 Site 1l

Site 1, the French Creek Liquids D sposal Area, is the northernnost site located within QU No.
7. As shown on Figure 1, the site is |located approximately one nile east of the New Ri ver and
one mle southeast of the HPIA Site 1 is situated along both the north and south sides of Min
Servi ce Road near the western edge of the Qun Park Area and Force Troops Conpl ex.

Figure 2 presents a map of Site 1 that identifies the approxi mate boundaries of two suspected
di sposal areas at the site: the northern disposal area and the southern disposal area. The site
boundari es coincide with the boundaries of these disposal areas. The foll owi ng subsections
descri be the northern and southern portions of Site 1 and the surrounding areas.

Northern Portion of Site 1

As shown on Figure 2, the northern portion of Site 1 is surrounded by a treeline and a
notor-cross training area to the north, a vehicle storage area associated w th Buil ding FC 100
to the east, Main Service Road to the south, and a treeline to the west. Myst of the area within
this portion of the site contains fenced-in buildings and parking areas. The forner northern

di sposal area is located in this portion of Site 1. The majority of the former northern di sposal
area now contains two fenced-in areas that are associated with Buildings FG 120 and FC 134.

Bui | ding FC- 120 serves as a notor transport maintenance facility for the Second Landi ng Support
Battalion. It is a two story brick structure with offices and several vehicle naintenance bays.
Bui | ding FC- 134, located to the north of Building FC 120, provides offices and comrunication
equi pnent storage also for the Second Battalion. It is a brick structure with offices and one
gar age bay.

A nunber of covered naterial storage areas are |located to the north and west of Building FC 120.
These snal |l er covered structures are used for tenporary storage of paint, conpressed gasses,
vehi cl e mai ntenance fluids, spent or contam nated naterials, and batteries. In addition to these
covered storage structures, an above ground storage tank (AST) area, |ocated adjacent to the
northern side of Building FC-120, is utilized to store spent notor oil and ethyl ene gl ycol

(i.e., anti-freeze). Also, a gasoline service island is located to the west of Building FC 120.



The two punps at the service island provide fuel for vehicles undergoi ng mai nt enance at Buil di ng
FC-120. An underground storage tank (UST) of unknown capacity is associated with this active
service island

Two equi prent wash areas are | ocated adjacent to the northern disposal area. The first wash area
is |located approxi mately 250 feet west of Building FC 120 and the second |ies approxi mately 100

feet east of Building FC 134. Both equi pnent wash areas are concrete-lined and enploy an oil and
wat er separator collection basin. Athird oil and water separator is located to the northwest of
Bui | di ng FC 120

There are two surface water features (a sedinment retention pond and a swanpy area) that

i nfluence drai nage near the northern portion of the site. The retention pond, |ocated north of
Bui | di ng FC- 134, receives surface water runoff via a gravel drainage ditch fromthe parking |ot,
the three oil and water separators, and the surrounding areas. Surface water runoff north of
Bui l ding FG- 134 drains into the swanpy area toward a topographic | ow area

As shown on Figure 2, the approximate direction of shall ow groundwater flow is northwest.
Southern Portion of Site 1

As shown on Figure 2, the southern portion of Site 1 is surrounded by Main Service Road to the
north, Daly Road to the east, HM Smth boulevard to the south, and Conzal es Boul evard and a
wooded area to the west. The area of the forner southern disposal area now contains Buil dings
739 and 816, a fenced-in vehicle and equi prent Admi nistrative Deadline Lot (ADL), and a
fenced-in hazardous naterials storage area.

The hazardous nmaterials storage area, which is concrete-lined and berned, is |ocated north of
Bui l ding 816. This storage area is used for the tenporary storage of vehicle maintenance fluids,
spent or contam nated naterials, fuel, and batteries. In addition, a nunber of storage |ockers
are | ocated throughout the southern portion of Site 1. These |ockers are used to store paints
and other flammable naterials used by nmai ntenance and nachi ne shop personnel

Several small buildings are | ocated adjacent to the suspected southern di sposal area. These
bui | di ngs house a nunber of support offices, recreation facilities, nmachine shops, light-duty
vehi cl e and equi prent nmai nt enance bays, and equi pnent storage areas. Heat is provided to the
majority of these buildings by kerosene-fired stoves. Kerosene fuel is stored in ASTs |ocated
besi de each buil di ng.

Two vehi cl e nmai ntenance ranps are also | ocated near the southern portion of Site 1. The first
ranmp is located imediately to the south of Building 739 and the second lies to the north of
Bui | ding GP-19. Both mai ntenance ranps are constructed of concrete and are used for the upkeep
of vehicles and equi prent.

In addition, three oil and water separator collection basins are | ocated near the southern
portion of Site 1. One separator is located adjacent to the Building 739 vehicl e nai ntenance
ranp, one separator is |ocated southeast of Building GP-19, and one separator is |ocated

approxi mately 100 feet south of Building 816, adjacent to an equi pment wash area. Discharge from
the separators and wash areas flows into a stormmvater sewer and then into the drainage ditch
adjacent to HM Smth Boul evard

Besi des receiving discharge fromthe separators, the drainage ditch also receives surface water
runof f fromthe southernnost portions of the site and nearby parking lots. Although it is a
site-related surface water feature, the ditch is mainly dry year round. The ditch starts within
the site boundaries, flows west toward the HPI A Sewage Treatnent Plant (adjacent to Site 28),
then enpties into Cogdels Creek. Cogdels Oreek eventual ly discharges into the New River which is
| ocated approxinmately one nmle west of Site 1

1.2 Site 28
Site 28, the Hadnot Point Burn Dunp, is the westernnost site located within QU No. 7 (refer to

Figure 1). The site is located along the eastern bank of the New River and is approxi nately one
mle south of the HPI A on the Mainside portion of MCB, Canp Lej eune.



Figure 3 presents a map of Site 28. As shown, the site is surrounded by the Hadnot Point Sewage
Treatnent Plant (STP) to the north, wooded and marshy areas to the east and south, and the New
River to the west. Cogdels Creek flows into the New River at Site 28 and forns a natural divide
between the eastern and western portions of the site. Vehicle access to the site is via Julian
C. Smith Boul evard near its intersection with O Street. The eastern and western portions of the
site are served by an inproved gravel road.

A majority of the estimated 23 acres that constitute Site 28 are used for recreation and

physi cal training exercises. The site is predom nantly conprised of two | awn and recreation
areas, known collectively as the Orde Pond Recreation Area, that are separated by Cogdel s O eek.
Pi cni c pavilions, playground equi prent, and a stocked fish pond (Orde Pond) are located within
this recreation area. They are regularly used by Base personnel and their famlies. In addition
field exercises and physical training activities frequently take place at the recreation area

The Hadnot Point STP is located on and adjacent to Site 28. A portion of the STP facility (the
equal i zati on | agoon) extends across Cogdels Creek, fromwest to east. The STP operates a nunber
of clarifying, settling, and aeration ponds that are |ocated on either side of Cogdels Creek.
Both operational areas of the STP are fenced with six-foot chain link. The treated water from
the STP discharges into the New River approxi mately 400 feet fromthe shoreline via an outfal

pi pe.

As shown on Figure 3, the shallow groundwater appears to be flow ng toward Cogdels Creek from
all points on the site

1.3 Site 30

Site 30, the Sneads Ferry Road Fuel Tank Sludge Area, is the southernnost site located within
QU No. 7 (refer to Figure 1). The site is situated along a tank trail which intersects Sneads
Ferry Road fromthe west, approxinmately 1 mle south of the intersection with Marines Road, and
roughly 4-1/2 miles south of the HPIA The site is |located adjacent to the Conbat Town Trai ning
Area. The surrounding training areas and adjacent artillery ranges are used to prepare
speci al i zed personnel for various tactical operations and to sinulate anphi bi ous assaul t
condi ti ons.

Figure 4 presents a map of Site 30. The site boundary depicted on Figure 4 coincides with the
approxi mate extent of a suspected sludge di sposal area. The majority of the Site 30 area is
wooded containing trees of |less than three inches in dianmeter and dense understory. Uninproved
paths are found within and around the site. The tank trail that leads to the suspected di sposa
area is occasionally used as part of field training exercises. As shown on Figure 4, one of two
streans whi ch conprise the headwaters of Frenchs Creek |ies approximately 1,500 feet west of
Site 28. Surface water runoff and groundwater flow directions are generally to the west and
north toward Frenchs Creek.

2.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

MCB, Canp Lejeune was placed on the Conprehensive Environnental Response, Conpensation

and Liability Act (CERCLA) National Priorities List (NPL) on Cctober 4, 1989 (54 Federa

Regi ster 41015, Cctober 4, 1989). The United States Environnmental Protection Agency (USEPA)
Region IV, the North Carolina Departnent of Environnment, Health and Natural Resources

(NC DEHNR); and the United States Departnent of the Navy (DoN) then entered into a Federa
Facilities Agreenent for MCB, Canp Lejeune in February 1991. The prinmary purpose of the
Federal Facilities Agreement was to ensure that environnental inpacts associated with past and
present activities at MCB, Canp Lejeune were thoroughly investigated and appropri ate CERCLA
response/ Resource Conservation and Recovery Act (RCRA) corrective action alternatives were
devel oped and inpl enmented as necessary to protect public health and the environnent.

The foll owi ng subsections describe the history (i.e., the past |and usages and waste di sposa
practices) of Sites 1, 28, and 30, and a summary of previous site investigations/enforcenent
activities.

2.1 Site Hstory

2.1.1 Site 1



Site 1 had been used by several different nechani zed, arnored, and artillery units since the

1940s. Reportedly, liquid wastes generated from vehicl e nai ntenance were routinely poured onto
the ground surface. During notor oil changes, vehicles were driven to a disposal point and
drai ned of used oil. In addition, acid fromdead batteries was reportedly hand carried from

mai nt enance buil dings to disposal points. At times, holes were reportedly dug for waste acid
di sposal and then i medi ately backfilled. Thus, the disposal areas at Site 1 are suspected to
contain petroleum oil, and lubricants (PQL) and battery acid

The total extent of both the northern and southern disposal areas is estimated to be between
seven and ei ght acres. The quantity of PCL waste di sposed at the areas is estimated to be

bet ween 5,000 and 20, 000 gallons; the quantity of battery acid waste is estimated to be between
1,000 and 10, 000 gal | ons.

Site 1 continues to serve as a vehicle and equi pnment nai ntenance/ stagi ng area
2.1.2 Site 28

Site 28 operated from 1946 to 1971 as a burn area for a variety of solid wastes generated on the
Base. Reportedly, industrial waste, trash, oil-based paint, and construction debris were burned
then covered with soil. In 1971, the burn dunp ceased operations, and was graded and seeded with
gr ass.

The total volune of fill within the dunp is estimated to be between 185,000 and 375, 000 cubic
yards. This estimate was based upon a surface area of 23 acres and a depth ranging fromfive to
ten feet.

2.1.3 Site 30

Site 30 was reportedly used by a private contractor as a cleaning area for enptied fuel storage
tanks fromother locations. The tanks were used to store | eaded gasoline that contained
tetraethyl |lead and rel ated conpounds. Since fuel residuals renmaining in the enptied tanks were
reportedly washed out at Site 30, the disposal area is suspected to contain fuel sludge and
wast ewat er fromthe washout of the tanks.

The suspected di sposal area neasures approxi mately 7,500 square yards. It is estimated that, at
a mninum 600 gallons of sludge were renoved fromtanks and drained onto the ground surface
during the cleaning process. This estimate was based on the projected volune of materia
remaining in two 12,000 gallon tanks and the anmount of naterial below their outflow ports.
Suppl enental informati on suggests that the site nmay have been used for the disposal of simlar
wastes fromother tanks. The quantity and conposition of the waste is unknown. However, it is
suspected to have contained tetraethyl |ead and cl eansi ng conpounds.

2.2 Previ ous I nvestigations/Enforcenent Activities

Previ ous investigations conducted at QU No. 7 include an Initial Assessnment Study (IAS), a
Confirmation Study, a soil assessnent at Site 1, an aerial photographic investigation, and
vari ous

surface water, sedinment, and groundwater investigations. A conprehensive description of each
investigation is included in the RI/FS reports; brief descriptions are presented bel ow.

2.2.1 Initial Assessnent Study

In 1983, an | AS was conducted at MCB, Canp Lejeune to evaluate potential hazards at various
sites throughout the Base. The | AS was based upon a review of historical records and aeri al
phot ographs, field inspections, and personnel interviews. Conclusions fromthe I AS indicated
that a nunber of sites, including Sites 1, 28, and 30, contained potential source areas of
contami nation and warranted further investigations.

2.2.2 Confirmation Study
As a result of the IAS, a Confirmation Study was conducted at MCB, Canp Lej eune between 1984

and 1987. The study consisted of two steps: a Verification Step, perforned in 1984, and a
Confirmation Step, perforned in 1986 and 1987. The purpose of the study was to investigate



potential contam nant source areas identified during the IAS. The foll owi ng paragraphs sumari ze
the results of the Confirmation Study at Sites 1, 28, and 30, and the final recomendations that
wer e made based on these results.

2.2.2.1 Site 1 Results

At Site 1, the Confirmation Study focused on the presence of potential contami nants in
groundwat er, surface water, and sedinent. Organic and inorganic contam nants were identified in
the groundwater sanples collected at the site The volatile organi ¢c conpounds (VOCS)

tetrachl oroethene (PCE) and trichloroethene (TCE) were identified at |evels exceedi ng present
standards in a nunber of groundwater sanples. In addition, oil and grease (&3 was detected in
groundwat er, surface water, and sedi nent sanples. The presence of the O was nost |ikely due to
the POL that had reportedly been disposed of at Site 1

2.2.2.2 Site 28 Results

At Site 28, the Confirmation Study focused on the presence of potential contam nants in
groundwat er, surface water, sedinent, and fish tissue. Overall, inorganics were the nost
preval ent contami nant group detected throughout both rounds of the Confirnmation Study.
G oundwat er, surface water, and sedi nent sanples suggested that the inorganics, with the
exception of nercury in surface water, originated fromthe di sposal area at the site.

Concentrations of inorganics in groundwater generally decreased fromone sanpling round to the
next, during 1984 and 1986. Inorganic concentrations in sediment, however, increased fromthe
first to the second sanpling round. Surface water sanples obtai ned from Cogdels Creek identified
cadmi umand nercury at concentrations that, in certain cases, exceeded state surface water
standards. Lead was detected at concentrations exceedi ng federal screening values in sedinent
sanpl es coll ected from Cogdel s Creek and shal | ow groundwat er sanpl es coll ected during both the
1984 and 1986 investigations. In addition, nmercury was detected in surface water and shal | ow
groundwat er sanpl es. The distribution of mercury throughout the site suggested that the

contam nant was not only present at the site, but nmay al so have migrated from an upstream

| ocati on.

In addition to the inorganics detected in the groundwater, VOCS were detected in sanples
collected fromone nonitoring well at the site. The detected concentrati ons exceeded regul atory
limts for TCE and vinyl chloride. VOCS were not detected in groundwater sanples fromany of the
other three existing wells.

The pestici de Al pha-BHC and pol ychl ori nated bi phenyls (PCBs) were detected in fish tissue
obtai ned from Orde Pond in 1984. However, Al pha-BHC was detected at | ow concentrations and

the PCBs were suspected to have bioaccunulated in the food chain. A so, PCBs were not detected
el sewhere during the Confirmation Study at Site 28. Thus, neither the pesticide nor the PCBs
appeared to be site rel ated.

2.2.2.3 Site 30 Results

At Site 30, the Confirmation Study focused on the presence of potential contami nants in
groundwat er, surface water, and sedinent. For the groundwater investigation, two nonitoring
wells were installed at the site. Lead was detected in the sanples collected fromthese wells at
| evel s exceeding state and federal drinking water standards. In the surface water, no detectable
| evel s of target conmpounds were identified. During the sedinent investigation, data collected
suggested that OG was present in both the suspected disposal area and stream bed sedi ments at
Site 30. However, it was not clear whether the presence of Q&G could be attributed to heavy
vehicular traffic or emergency vehicle naintenance in the Conbat Town Training Area.

2.2.2.4 Recommendations of the Confirmation Study

The Confirmation Study reconmmended further characterization of Sites 1, 28, and 30 and a risk
assessnent to conplete the RI/FS process. The Confirmation Study al so recommended t hat

addi tional surface water and sedinent investigations of Cogdels Creek, between Site 28 and the

HPI A, be conducted to determ ne possible upstream sources of contam nation

2.2.3 Soil Assessnent at Site 1



In 1991, a soil assessnent was conducted at Site 1. The purpose of this assessnment was to
evaluate the soil quality at the site prior to initiating a proposed constructi on project near
the southern disposal area. Analytical results fromthe soil investigation identified the
presence of several inorganics. Concentrations of detected inorganics, including cadm um
chrom um |ead, and nanganese, were, in general, consistent throughout the site. Contam nants
were al so detected in soil sanples collected fromupgradient |ocations. The distribution and
conpar abl e nature of detected inorganics in the soil and environnental nedia sanpled during

ot her investigations suggested that these inorganics are found throughout adjoining areas.

2.2.4 Aerial Photographic |Investigation

In 1992, an aerial photographic investigation was conpleted by the USEPA s Environnenta

Phot ographic Interpretation Center (EPIC) for several areas within MCB, Canp Lejeune. The

i nvestigation enpl oyed photographs to | ocate and assess potential sources of contamination, and
to

delineate the extent of disposal activities within the study area

At Site 1, black-and-white aerial photographs dating from 1944, 1949, 1952, 1956, 1960, 1964,
1984, 1988, and 1990 were nmade avail able for the exam nation of surface conditions. The

phot ographs indicated that over tine, significant clearing and construction had occurred w thin
t he suspected di sposal areas. Qperations including the staging of equipnent and vehicles al so
appeared to increase over tine.

At Site 28, black-and-white aerial photographs dating from 1949, 1952, 1956, 1960, and 1964 were
used for the visual analysis of surface conditions. Additional photographs from 1938 and 1943
were enpl oyed to establish a basis of conparison, prior to devel opnent of the Canp Lej eune
Mlitary Reservation. The aerial photographs contai ned visual evidence of past waste di sposal
activities and assisted in defining areas of concern at the site

At Site 30, a black-and-white aerial photograph taken in 1964 was nmade avail able for exami nation
of surface conditions. Al though the photograph was taken prior to the reported di sposal event,
1970, information fromthe photograph was enpl oyed to evaluate potential source areas of
cont am nati on

2.2.5 Surface Water and Sedi ment Investigation

In 1993, an additional surface water and sedi nent investigation of Cogdels Creek and the New

Ri ver was conducted to support Rl scoping activities. The nost preval ent contam nants detected
in the surface water and sedi nent sanpl es were pol ynucl ear aromatic hydrocarbon (PAH) conmpounds,
pesti cides, and inorganics. PAH conpounds were detected in sedinent sanples fromboth Cogdels
Creek and the New River. Sonme of the hi ghest PAH concentrations were detected in a sedi nent
sanple fromthe New R ver, downstream of Site 28. PAH conpounds were al so detected upstream

of the site, in sedinments collected from Cogdel s Creek.

2.2.6 Additional Goundwater |nvestigation

In 1993, an additional groundwater investigation was conducted at Sites 1, 28, and 30 to support
Rl scoping activities. This study included one round of groundwater sanpling fromfive wells at
Site 1, four wells at Site 28, and two wells at Site 30

At Site 1, analytical results fromthe groundwater investigation identified the presence of

i norgani cs. Concentrations of detected inorganics, including cadmum chromum |ead, and
nmanganese, were, in general, consistent throughout the site. Potential contam nants were al so
detected i n groundwater sanpl es obtained fromupgradi ent |ocations. The distribution and

conpar abl e nature of detected inorganics in the groundwater and environnental media sanpl ed
during other investigations suggests that these inorganics are found throughout adjoining areas.

At Site 28, the nost preval ent contam nants detected in the groundwater sanples collected under
this investigation were PAHs and inorganics. Inorganics were frequently detected at
concentrations in excess of state and federal groundwater standards.

At Site 30, groundwater sanples were collected fromthe two existing nonitoring wells.
I norganics were detected in both wells with the detections at the easternnmost well being



generally greater than the detections at the westernnost well. Cadm um chromum and | ead were
all detected at | evels exceeding federal and state standards at the easternnost well.

2.2.7 Remedi al | nvestigation

In 1994, Baker Environnmental, Inc. (Baker) conducted an Rl for QU No. 7. The follow ng
investigations were conducted at each site:

. Site 1
. Soi |l Investigation (128 sanpl es)
. G oundwat er I nvestigation (19 sanples; two rounds of sanples)
. Site 28
. Soi |l Investigation (94 sanpl es)
. G oundwat er | nvestigation (13 sanples; two rounds of sanples)
. Surface Water and Sedi ment Investigations (14 surface water and 27
sedi nent sanpl es)
. Bent hi ¢ and Aquatic Investigations (6 benthic and 19 aquatic sanpl es)
. Site 30
. Soi |l Investigation (25 sanples)
. G oundwat er I nvestigation (3 sanples; two rounds of sanpl es)
. Surface Water and Sedi ment Investigations (3 surface water and 6 sedi nment
sanpl es)

Note that surface water and sedi nent sanples were initially proposed at the drai nage ditch

|l ocated al ong the southern portion of Site 1. However, due to a lack of surface water, the ditch
did not represent a classifiable surface water body used for hunman consunption or recreation

nor did it represent an ecol ogi cal habitat.

Based on the analytical results fromthe sanpling of environnmental nedia, contam nants of
potential concern (COPCs) were identified. A human health risk assessment (RA) and an ecol ogi ca
RA were conducted to evaluate the potential risks associated with these COPCs. The results of
the RAs are summarized in a |later section of this ROD.

The followi ng sections briefly summari ze the results of the Rl conducted at each site
2.2.7.1 Site 1 Results

Table 1 presents a sunmary of the Rl analytical results for Site 1. This summary includes a
range of detected concentrations and conparison criteria. Please note that because of asphalt
and gravel overburden material, a nunber of surface soil sanples were not retained for

| aboratory anal ysi s.

Soil: VOCS were not found in surface soils, but were detected in four out of 110 subsurface soi
sanpl es. TCE and toluene were detected at very | ow concentrations in sanples fromthe northern
central portion of the study area

Sem vol atil e organi ¢ conpounds (SVOCS) were not encountered in surface soils, but were detected
in a nunber of subsurface soil sanples. Mst notable anong the SVOCS detected were three PAH
conpounds, di-n-butyl phthal ate, and BEHP.

The pesticides dieldrin, 4,4'-DDE, 4,4'-DDD, 4,4'-DDT, endrin al dehyde, al pha-chl ordane, and
gamma- chl ordane were detected in the soil at Site 1. Each of these pesticides was detected, at

Il ow concentrations, in at least two of the 124 soil sanples. The pesticide 4,4'-DDT was the nost
prevalent, with 10 positive detections ranging from1.6 to 18 nicrograns per kil ogram (1g/Kg),
and the hi ghest pesticide concentration was that of 4,4'-DDE at 120 Ig/Kg.

The PCBs Aroclor 1254 and Arocl or 1260 were each detected once within the subsurface soil
Arocl or 1254 was detected on the southern portion of the site at a concentration of 18 l1g/Kg.
Aroclor 1260 was detected near the center of the northern disposal area at a concentration of
1,300 Ig/Kg.



Several inorganics were also detected in the surface and subsurface soil at Site 1. However, the
det ected concentrations of these inorganics did not significantly differ from Base-specific
background concentrati ons. Therefore, the positive detections of inorganics in soil did not
appear to be the result of past disposal practices.

G oundwater: Positive detections of VOCs in groundwater were limted to the northern portion of
the study area. TCE was detected in three sanpl es obtai ned fromthe shallow aquifer. The
maxi mum TCE concentration, 27 mcrograns per liter (Ig/L), was detected in the north centra
portion of the study area. This detected concentration slightly exceeds the federal standard for
TCE, 2.8 Ig/L. Figure 5 shows a possible plume of TCE that was delineated based on positive
detections of this conpound and the direction of groundwater flow, northwest. Two ot her VOCs

1, 2-di chl oroet hene and 1,1 -dichl oroet hene, were observed at naxi num concentrations of 21 Ig/L
and 2 Ig/L, respectively. Neither |evel exceeded federal or state standards. The naxi mum

1, 2-di chl oroet hene and 1, 1, di chl oroet hene concentrati ons were detected at nonitoring well
1-GMO, located to the west of the suspected northern disposal area. Vinyl chloride was also
detected at a nmaxi mum concentration of 4 Ig/L, which exceeds the state and federal drinking

wat er standards, at nonitoring well 1-GALO.

Li ke VOCs, the positive detections of SVOCs were limted to the northern portion of the study
area. Phenol and diethyl phthal ate were detected during the first sanpling round only in the deep
aqui fer at concentrations of 6 Ig/L and 1 Ig/L, respectively.

I norgani cs were the nost preval ent anong contanminants detected in the groundwater at Site 1.
However, the positive detections of inorganics were distributed sporadically throughout the
site. As aresult, nost of the inorganics did not appear to be site related. Iron and manganese
in particular, were detected at maxi num concentrati ons of 29,200 Ig/L and 1,200 Ig/L. These

| evel s exceeded state drinking water standards. However, positive detections of iron and
manganese were distributed sporadically throughout the site, indicative of natural site
conditions rather than disposal activities. In addition, iron and manganese concentrations in
groundwat er throughout MCB, Canp Lejeune often exceed state and federal standards. During past
studi es, manganese concentrati ons at a nearby potable water supply well and at several Site 1
wel |'s exceeded the standards, but fell within the range of concentrations for sanples collected
el sewhere at MCB, Canp Lejeune

2.2.7.2 Site 28 Results

Table 2 presents a sunmary of the Rl analytical results for Site 28. This summary includes a
range of detected concentrations and conparison criteria

Soil: VOCs were found in one surface soil sanple and two subsurface soil sanples at very | ow
concentrations. The VOCs benzene, PCE, and 1,1, 1-trichl oroethane were each detected once within
the 72 soil sanples collected at Site 28. Based upon their wi de dispersion, infrequent
detection, and | ow concentration, the occurrence of VOCs in soils at Site 28 did not appear to
be a significant problemresulting from previous disposal practices.

SVQCs, anong the other organi ¢ conpounds within soil at Site 28, appeared to be the nost
directly linked to past disposal practices. Several SVOCs were identified in both surface and
subsurface soil sanples, primarily fromthe western disposal area. A ngjority of SVOCs detected
in soil sanples were PAH conpounds, nobst probably resulting frompast burning of waste materia
or refuse.

The pesticides dieldrin, 4,4'-DDE, 4,4'-DDD, 4,4'-DDT, alpha-chlordane, and gamma-chl or dane
appeared to be the nost widely scattered conpounds within surface and subsurface soils at Site
28. Each of the five pesticides was detected in at |least 15 of the 72 soil sanples. The
pesticide 4,4'-DDE was the nost prevalent, with 44 positive detections ranging from3.1 Ig/Kg in
subsurface soil to 1,600 Ig/Kg in surface soil. The highest pesticide concentration was that of
4,4'-DDT at 7,300 Ig/Kg in the subsurface soil. In general, higher concentrations of those
pesticides nore frequently detected were limted to the western portion of the site around the
picnic area

Three PCBs, Aroclor 1242, Aroclor 1254, and Aroclor 1260, were detected in subsurface soi
sanpl es. The naxi mum PCB concentration was 140 Ig/Kg froma location in the center of the site
on the northern side of the fence surrounding the treatnent plant.



I norganics were detected in both surface and subsurface soil sanples fromthe western portion of
the study area at concentrations greater than one order of nagnitude above Base-specific
background levels. In general, elevated inorganics concentrations were limted to soils obtained
fromthe western portion of the study area. The inorganics copper, |ead, manganese, and zinc
wer e observed at maxi num concentrati ons greater than two orders of nagnitude above Base-specific
background | evel s. The sane three inorgani cs had several positive detections in excess of the
one order of magnitude |evel

G oundwater: Positive detections of VOCs in groundwater were limted to the central western
portion of the study area. Chloroform ethyl benzene, and xyl ene were detected in a single
shal | ow groundwat er sanpl e obtained froma tenporary well |ocated there.

SVQCs were detected in five of ten shall ow groundwater sanpl es obtained during the first
sanpling round fromthe western portion of the study area. These SVQCs incl uded fl uorene
phenant hrene, fluoranthene, pyrene, and chrysene. The naxi mum SVOC concentration, 99 Ig/L of
napht hal ene, was detected within the sanple froma tenporary nonitoring well located in the
central western portion of the study area. SVOC anal yses of groundwater sanples were not
perforned as part of the second sanpling round

The pesticides 4,4'-DDE, 4,4'-DDD, 4,4'-DDI, and gamma-chl ordane were each detected at | east
once within sanples obtained fromsix shallow nonitoring wells |ocated on the western portion of
Site 28, during the first sanpling round. The pesticides 4,4'-DDE and 4, 4' -DDD were detected
within five and si x shall ow groundwat er sanpl es, respectively. The highest pesticide
concentration detected was 9 Ig/L of 4,4'-DDD, within the sanple obtained froma nonitoring well
in the center of the site. A second round of groundwater sanples was obtained fromthose
nonitoring wells that presented evi dence of pesticide contam nation during the first sanpling
round. However, groundwater sanpl es obtained during the second sanpling round did not contain
pesticides. This was nost likely the result of a | owflow sanpling technique used during the
second round.

I norgani cs were the nost preval ent and widely distributed contaminants in groundwater at Site 28
and were found distributed throughout the site. Concentrations of inorganics, in sanples
obt ai ned during both sanpling rounds, were generally higher in shallow groundwater sanples than
in sanples collected fromthe deeper aquifer. Lead was detected, and confirmed by the second
sanpling round in only 1 of the 12 shall ow and deep groundwater sanples. Lead levels (at a

nmaxi mum concentration of 126 1g/L) exceeded the state and federal drinking water standard froma
well located in the north-central portion of the site. Iron and manganese were the nost

preval ent inorganic el enents detected during both sanpling rounds. Concentrations of iron and
nmanganese were confirmed by the second sanpling round to have exceeded either federal or state
standards wi thin 7 groundwater sanpl es

Surface Water: In New River surface water, copper exceeded federal screening values but at
levels that were indicative of a |ow potential for risk. Lead and zi nc exceeded screening val ues
slightly at a single station. Al um num exceeded its screening value slightly in Orde Pond

Sedinent: In the sedinents, |ead exceeded screening values only once in Cogdels Creek at a | ow

| evel but exceeded screening values significantly in the New River at one station. Antinony
exceeded its screening value noderately at the sane station in the New River. This station nmay
be associated with runoff froman active firing range |ocated approximately 3 mles southwest of
the site. Pesticides exceeded screeni ng val ues throughout Cogdels Creek with the highest
exceedances in the | ower reach of the creek near the confluence with the New R ver. However

t hese exceedances represent only a noderate potential for risk to aquatic receptors. The levels
of pesticides detected in the sedinents may be a result of routine application in the vicinity
of Site 28, especially near the sewage treatnent plant and recreation area.

Benthic and Aquatic: Results of the analysis of benthic nacroinvertebrates and fish popul ati ons
indicated that Cogdels Creek and the New R ver support an aquatic community that is
representative of a tidally-influenced freshwater and estuari ne ecosystemw th both freshwater
and narine species. The absence of pathol ogi es observed in fish indicated that the surface water
and sedinent quality does not adversely inmpact the fish community. The benthic comunity
denmonstrated the typical tidal/freshwater species trend of prinmarily chironom ds and

ol i gochaetes in the upper reaches of Cogdels Creek and pol ychaetes and anphi pods in the | ower
reaches of Cogdels Creek and the New River. Species representative of both tolerant and



intolerant taxa were present and the overall community conposition did not indicate a benthic
community adversely inpacted by surface water and sedinent quality.

2.2.7.3 Site 30 Results

Table 3 presents a sunmary of the Rl analytical results for Site 30. This summary includes a
range of detected concentrations and conparison criteria

Soil: The VOC 1,1, 1-trichl oroethane was the only organic conpound detected in surface soi
sanples at Site 30. 1,1, 1-trichloroethane was detected at concentrations of 2 and 3 Ig/Kg from
two sanpling locations situated along the tank trail on the northeastern edge of the site
boundary. No other positive detections of VOCs or SVOCs were observed anong surface soi

sanpl es.

I norganics were detected in the surface soil sanples retained fromSite 30. However, none of the
positive detections of priority pollutant inorganics exceeded Base-specific background |evels
for surface soil.

The VOC 1,1,1 -trichloroethane was the only organic conpound detected in subsurface soil sanples
at Site 30. It was detected at a concentration of 2 Ig/Kg in a sanple | ocated near the center of
the suspected disposal area. No other positive detections of VOCs or SVOCs were observed anong
subsurface soil sanples.

Chromiumwas the only inorganic detected in subsurface soil at concentrations greater than
Base- speci fi ¢ background | evel s. The nmaxi mum chrom um concentrati on anong subsurface soil
sanpl es was 13.2 Ig/Kg. Four of the 12 chrom um detections slightly exceeded the naxi mum Base-
speci fi ¢ background concentration. The four detections were scattered throughout the study area

G oundwater: Chloroform a VOC, was the only organi ¢ conpound detected in the shall ow
groundwat er during the first sanpling round. Chloroformwas detected at a concentration of 9
Ig/L in nonitoring well 30-GM1. During the second sanpling round, chloroformwas once again
detected (at 3 Ig/L) in a groundwater sanple obtained fromnonitoring well 30-GM1. No other
VQOCs wer e det ect ed.

I norganics, both total and dissolved fractions, were detected in sanpl es obtained fromeach of
the three nmonitoring wells at Site 30. Chromum iron, |lead, and nanganese were each detected
anong the three groundwater sanples at concentrations which exceeded either federal or state
drinking water standards for total inorganics. Chromium iron, |ead, and nanganese were detected
at maxi num concentrati ons of 111, 41,400,59.1, and 181 Ig/L, respectively. Wth the exception of
iron, none of these positive detections, in excess of either federal or state standards,
exceeded Base-specific background levels. During the second sanpling round, iron was detected at
a concentration of 692 Ig/L (based on total inorganics analyses) in a sanple fromnonitoring
wel | 30-GM3. This detected concentrati on exceeded the state standard of 300 Ig/L.

Surface Water: Three surface water sanples fromFrenchs Creek were subnmitted for |aboratory
anal ysis. Lead and nercury were the only inorganics identified at concentrations in excess of
EPA Region |1V screening values. Both | ead and nercury detections were observed in a sanple

| ocated upgradient of the study area. Lead and mercury were detected at concentrations of 2.3
and 0.15 Ig/L, respectively. No other total inorganics concentrations were in excess of
screeni ng val ues. Further, VOCs and SVOCs were not detected in any of the three surface water
sanpl es.

Sedi nent: VOCs were not detected anong the six sedinment sanples retained for analysis from
Frenchs Oreek. The SVOC BEHP was detected in two Frenchs O eek sedinent sanples. The
concentrations of BEHP at the upstream and downstream | ocati ons were 3,900 and 2, 600 lg/Kg,
respectively. No inorganics concentrations anong the six sedi nent sanpl es exceeded screening
val ues.

3.0 H GHLI GHTS OF COVMUNI TY PARTI Cl PATI ON
The RI/FS and PRAP docunents for QU No. 7 were released to the public in July 1995. These

docunents were nade available in an admnistrative record file at information repositories
nmai ntai ned at the Onslow County Public Library and at the Installation Restoration Division



Ofice (Building 67, Room 238, MCB, Canp Lejeune). Al so, all addresses on the QU No. 7 nailing
list were sent a copy of the Final PRAP and Fact Sheet. The notice of availability of the PRAP
and RI/FS docunents was published in the "Jacksonville Daily News" in July, 1995. A public
comrent period was held from Cctober 5, 1995 to Novenber 3, 1995. In addition, a public neeting
was held on Cctober 5, 1995, to respond to questions and to accept public coments on the fina
PRAP for Site 1. The public neeting mnutes were transcribed and a copy of the transcript was
nmade available to the public at the aforenentioned | ocations. A Responsiveness Summary, included
as part of the final ROD, was prepared to respond to the significant coments, criticisns and
new rel evant informati on received during the comment period.

4.0 SCOPE AND RCLE OF THE RESPONSE ACTI ON

Because the potential contaminants identified at Sites 1, 28, and 30 appear to be unrel ated,
separate response actions were devel oped for each site. The response action, or sel ected renedy,
for QU No. 7 is a conbination of the three separate response actions that were devel oped for
Sites 1, 28, and 30.

The response action for Site 1 was devel oped to address the groundwater area of concern (AQC
identified on Figure 5. This ACCis a plume in the shallow aquifer that contains |ow | evels of
TCE. The extent of this ACC was approxi mated based on nonitoring well |ocations where TCE
exceeded its renediation level, 5 Ig/L. (Renediation |evels are concentrations to which

contam nated material nust be renediated. They are based on federal, state, and | ocal standards
and risk-based criteria; they are devel oped for COPCs that contributed to unacceptable risk

|l evel s.)

In some shal | ow groundwat er sanples collected at Site 1, nanganese and nercury exceeded their
remedi ation levels - 50 and 1.1 Ig/L, respectively. However, nanganese and nercury were not
included in the scope of the response action because they did not appear to be site related
contam nants. The foll owing statenents support the theory that nanganese and nercury are not
site related contani nants.

. Manganese concentrations (i.e., both total and filtered) in groundwater at MZB
Canmp Lejeune often exceed the state and federal standard of 50 Ig/L (Baker, 1994).
El evat ed nanganese | evels, at concentrations above the standard, were reported in
sanpl es collected froma nunber of Base potable water supply wells. Manganese
concentrations at several Site 1 wells exceeded the standard, but fell within the
range of concentrations for sanples collected el sewhere at MCB, Canp Lejeune. As a
resul t, manganese does not appear to be a site related contam nant. |nstead,
nmanganese appears to naturally occur at concentrati ons exceeding its renediation
I evel in groundwater throughout the Base

. Mercury exceeded its renediation level at only one well by 0.1 Ig/L, whichis a
relatively mnor exceedance. In addition, nercury was not detected in any of the
di ssol ved i norgani cs sanples. Consequently, it is likely that suspended solids in
the total inorganics sanple created the high detection of mercury. Thus, nercury
does not appear to be a site related contam nant.

. There is no record of any historical use, either industrial or disposal, of
nmanganese or nercury at Site 1. This infornmation further supports the theory that
nmanganese and nercury are not site rel ated contam nants.

The response action for Site 28 was devel oped to address the groundwater AQCs identified on
Figure 6. These AQCs include nonitoring well |ocations where nanganese and | ead exceeded their

renmedi ation levels - 50 and 15 Ig/L, respectively.

The response action for Site 30 was devel oped to address site conditions that already appear to
protective of human health and the environnent.

5.0 SUMVARY CF SI TE CHARACTERI STI CS

This section contains a brief summary of the site characteristics at QU No. 7, as determn ned
during the R



.1 Site 1

. The soils underlying Site 1 are generally consistent throughout the shallow and
deep subsurface. The soils consist of nostly silty sands with thinly interbedded
layers of clay and silty clay which are discontinuous. One to two feet of fill
material is present throughout the site, especially in areas where construction or
regrading activities have occurred. The top of the deep aquifer was encountered at
approxi mately 25 to 27 feet bgs.

. G oundwater flowwithin the surficial aquifer was determned to be to the
west-northwest with a relatively |Iow gradient of 0.0027. The groundwater fl ow
direction within the deep aquifer was not determned due to a |imted nunber of
wel I's; however, it is expected to be to the west in the direction of the New Ri ver
Sightly different groundwater elevations (i.e., head differentials) were noted
between the surficial and deep aquifer nonitoring wells. In general, there is a
downward novenent (head) of groundwater at the site. Goundwater flow velocity
within the surficial aquifer was estimated at 2.9 x 10 -# feet/day.

. Two water supply wells were identified within a one-mle radius of Site 1. Both
wel I's, however, were put out of service by Base personnel due to VOCs in the
gr oundwat er .

. The nost preval ent pesticides detected were dieldrin, 4,4'-DDE 4,4 -DDD
4,4' -DDT, endrin al dehyde, and al pha-chl ordane. They were detected, at |ow
concentrations, in at least two of the 124 soil sanples. The pesticide 4,4 -DDT was
the nost preval ent, and the hi ghest pesticide concentration was that of 4, 4'-DDE

. The PCBs Aroclor 1254 and 1260 were each detected once within the subsurface
sanpl e set.
. VOCs were not found in surface soils and were detected in only four subsurface

sanpl es scattered throughout the site. In particular, TCE and tol uene were detected
at very low concentrations.

. SVQCs were not encountered in surface soils, but were detected in a nunber of
subsurface sanpl es. Mst notabl e anong the SVOCs detected were three PAH
conmpounds and di - n-butyl pht hal ate

. Based on a conparison of Base-specific background | evels, positive detections of
inorganics at Site 1 do not appear to be the result of past disposal practices

. I norgani cs were the nost preval ent anong potential contami nants in groundwater
at Site 1 and were found distributed throughout the site. Iron and nanganese were
detected at concentrati ons whi ch exceeded the state drinking water standards and
barium cal cium nmagnesi um potassium and sodiumwere al so detected in each of
the shal | ow and deep groundwat er sanpl es.

. In general, VOC analytical results fromthe first and second sanpling events
correlated. TCE was detected in sanples obtained fromthree shall ow nonitoring
wel I's. The naxi mum TCE concentrati on was detected within a sanple from nonitoring
well 1-GM7. The VQCs 1, 2-di chl oroet hene, 1, 1-dichloroethene, vinyl chloride, and
xyl enes were al so observed in the shall ow aquifer. The SVOCs phenol and
di et hyl phthal ate were detected during the first sanpling round only in a sanple from
deep well 1-GM7DW

. The potential noncarci nogeni ¢ or carcinogenic risks fromexposure to the surface
soil and subsurface soil at Site 1 were within acceptable levels for the current
mlitary receptor and the future constructi on worker receptor, respectively.

. There were potential noncarci nogenic and carcinogenic risks to the future
residential child and adult receptors upon exposure to groundwater. The potentia
noncar ci nogeni ¢ risks fromgroundwater are 17.8 and 7.6 for the child and adult
receptor, respectively. These val ues exceed the acceptable level of 1.0. The
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potential carcinogenic risk fromgroundwater was 1.8x10 -4 for the adult receptor
This risk exceeds the acceptable risk range of 1x10 -4 to 1xI0 -6. Arsenic and
nmanganese were the primary COPCs contributing to the risks.

On conparison of arsenic and nanganese levels in the groundwater to federal and
state standards, only nanganese exceeds the criteria. The concentration of arsenic
that was used to deternmine potential risk was exceeded at five wells. Three of these
wells are located off site (i.e., wells 1-GMO, 1-GM1, and 1-GAM2). The
concentration of nmanganese used to determ ne potential risk was the maxi numleve
(1,200 1g/L) found at off-site well 1-GMO. This level was found only once anobng the
shal | ow and deep wel|s, excluding another off-site well, 1-GA1, which had a
concentration of 1,070 Ig/L. The renumining detects of nanganese were at |east a
nmagni tude | ess than the nmaxi mum |l evel. Al though these two netals contributed to the
site risks from groundwat er exposure, the levels used to calculate risk were
primarily fromoff-site wells. Consequently, it is reasonable to assune that the

ri sks fromgroundwater due to the presence of arsenic and nanganese nmy be
overestimates of risk and are highly conservative val ues.

I norgani cs appear to be the only site related COPCs that nmay have the potential to
affect the integrity of terrestrial receptors at Site 1. There were no aquatic
receptors identified that woul d be exposed to site related COPCs. In addition, there
were no threatened or endangered species or critical habitats identified at Site 1.
Therefore, there is no ecological risk expected to these receptors.

Surface soil quality indicated a slight potential for cadm umand chrom um
concentrations to decrease the integrity of terrestrial invertebrates or plants at
the site. However, because the site concentrations only just exceeded the literature
values, it is not expected that these contam nants woul d present a significant
ecological risk to these terrestrial receptors

Qher terrestrial receptors may be exposed to the contamnants in the surface Soils
by ingestion. For the deer, rabbit, fox, and quail receptors used in this ERA there
does appear to be a slight ecological risk to terrestrial vertebrate receptors
However, this risk is expected to be | ow because of the low |l evel of the exceedances
of the terrestrial reference val ues.

28

The soils underlying Site 28 are generally consistent throughout the shallow and
deep subsurface. The soils consist of nostly silty sands with thinly interbedded
layers of clay and silty clay which are discontinuous. A large quantity of fill
material and debris (e.g., glass, netal, brick, and wire), varying in thickness from
3 to 22 feet, underlies the western portion of the site. The | ocation and thickness
of the fill and debris appear to coincide with existing information and results of
previous investigations. The top of the deep aquifer was encountered at

approxi nately 40 feet bgs.

G oundwater within the surficial aquifer discharges into Cogdels O eek. The water
table gradient is relatively low (0.004). Flow velocity within the surficial aquifer
was estimated at 4.1 x 10 -# feet/day. Goundwater flow within the deep aquifer was
determined to be to the west-southwest with a relatively | ow gradient of 0.0013
Sightly different groundwater elevations (i.e., head differentials) were noted
between the surficial and deep aquifer nonitoring wells. In general, there is a
downward novenent (head) of groundwater at the site.

There are no water supply wells within a one-nmle radius of Site 28.

Anong organi ¢ conpounds, SVQOCs within soil sanples at Site 28 appear to be the nost
directly linked to past disposal practices. Several SVOCs were identified in both
surface and subsurface soil sanples, primarily fromthe western disposal area. A
majority of SVOCs detected in soil sanples were PAH conpounds, nost probably
resulting fromconbustion of waste nmaterial or refuse



I norganic el enents were detected in both surface and subsurface soil sanples from
the western portion of the study area at concentrations greater than one order of
nmagni t ude above Base-specific background | evels. The inorganics copper, |ead,
nmanganese, and zinc were observed at maxi mum concentrations greater than two
orders of nmagnitude above Base-specific background | evels. The same three netal s
al so had several positive detections in excess of the one order of nmgnitude |evel

The pesticides dieldrin, 4,4'-DDE, 4,4 -DDD, 4,4'-DDT, alpha-chlordane, and
gamma- chl ordane were detected in at least 15 of the 72 soil sanples. |In general

hi gher concentrations of those pesticides nore frequently detected, were limted to
the western portion of the site

Three PCBs (Aroclor 1242, 1254, and 1260) were detected in soil sanples obtained
fromborings at Site 28

The VOCs benzene, PCE, and 1,1,1 -trichloroethane were each detected once within
the soil sanples collected at Site 28. Based upon their w de dispersion, infrequent
detection, and | ow concentration, the occurrence of VOCs in soils does not appear
to be the result of past disposal practices.

I norgani c el enents were the nost prevalent and widely distributed contam nants in
groundwater at Site 28 and were found distributed throughout the site. Lead was
detected, and confirnmed by the second sanpling round, within only 1 of the 12
shal | ow and deep groundwater sanples at a concentration which exceeded the state and
federal standards. Iron and nanganese were the nost preval ent inorganic elenents
detected during both sanpling rounds. Concentrations of iron and nanganese were
confirned by the second sanpling round to have exceeded either federal or state
standards wi thin 7 groundwater sanples

SVQCs were detected in five of ten shallow groundwat er sanpl es obtained during the
first sanpling round. SVOC anal yses of groundwater sanples were not perforned as
part of the second sanpling round

The pesticides 4,4'-DDE, 4,4'-DDD, 4,4'-DDI, and gamma-chl ordane were each detected
at |l east once within sanples obtained fromsix shallow nonitoring wells during the
first sanpling round. A second round of groundwater sanples was obtained fromthose
nmonitoring wells that presented evidence of pesticide contam nation during the first
sanpling round. However, groundwater sanples obtai ned during the second sanpling
round did not exhibit pesticides.

The VOCs chl oroform ethyl benzene, and xylene were detected in a single shallow
groundwat er sanpl e obtained froma tenporary well.

In the current case, potential noncarcinogenic and carcinogenic risks to the
mlitary personnel, recreational adult, and fisherman were within acceptable risk
levels. For the current recreational child receptor, there was a potenti a
noncar ci nogeni ¢ ri sk from New R ver sedi nent. The noncarci nogenic risk fromthe
ingestion pathway was 1.2, which is slightly greater than the acceptable risk |eve
of 1.0. The COPC driving this noncarcinogenic risk was antinony.

In the future case, the total potential noncarcinogenic risk to the child receptor
(i.e., total noncancer risk is 23) exceeds the acceptable risk |evel of one. This
risk is attributed to exposure to groundwater, subsurface soil, and sedinent from
the New River. For the adult receptor, there were noncarci nogeni ¢ and carci nogenic
ri sks fromexposure to groundwater. The risks to the construction worker were
within acceptable risk levels

The results indicate that inorganics in groundwater, subsurface soil and sedi ment
are driving the potential noncarcinogenic and carcinogenic risks at the site. These
inorganics are antinony, arsenic, copper and zinc in the subsurface soil; nanganese
in groundwater; and antinony in the sedinment of the New River. It is inportant to
note that upon the segregation of the soil noncarcinogenic risks based on the
effects on different target organs, the soil noncarcinogenic risk may be an
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overestimate.

In terns of |lead health inpacts, use of the | ead uptake biokinetic nodel indicates
that exposure to surface soil, subsurface soil and groundwater at this site
generates blood lead levels in children that are within acceptable |evels.

It is inportant to note that the future exposure scenario is based on potentia
residential devel opnment of Site 28. At present the site is a recreational/picnic
area, and is used for training mlitary personnel. It is highly unlikely that the
site will becone a residential area in the foreseeable future. Consequently,
exposure to subsurface soil and groundwater under a residential scenario is highly
conservative and unlikely, given the present site conditions. It follows that the
potential risks associated with this exposure scenario are conservative and may be
overestinated val ues.

I norgani cs and pestici des appear to be the nost significant site related COPCs that
have potential to affect the integrity of the aquatic receptors at Site 28. For the
terrestrial receptors at Site 28, inorganics appear to be the nost significant site-
related COPC that have the potential to affect the integrity of the ecosystem

In New River surface water, copper exceeded aquatic reference values but at levels
that were indicative of a low potential risk. Lead and zinc only exceeded 1.0
slightly at a single station. Copper exceeded the surface water reference values in
Cogdel s Creek, and al um num exceeded 1.0 in Orde Pond. However, the exceedance was
only slightly above 1.0

In the sedinments, |ead exceeded aquatic reference values only once in Cogdels

Creek at a low | evel but exceeded aquatic reference values significantly in the New
Ri ver at one station. Antinony exceeded its sedinent aquatic reference val ues
noderately at the sane station in the New River. This station nay be associ at ed
with runoff fromthe active firing range. Pesticides exceeded the sedinent aquatic
ref erence val ues throughout Cogdels Creek with the highest exceedances in the | ower
reach of the creek near the confluence with the New R ver. These exceedances
represent a noderate potential for risk to aquatic receptors. The |evels of
pesticides detected in the sedinments may be a result of routine application in the
vicinity of Site 28, especially near the STP and recreation area

Results of the analysis of benthic macroinvertebrates and fish popul ations indicate
that Cogdels Oreek and this reach of the New River support an aquatic comunity
that is representative of a tidally-influenced freshwater and estuari ne ecosystem
with both freshwater and nari ne speci es. The absence of pathol ogi es observed in

the fish sanpled from Cogdels Creek and the New River indicates that the surface
wat er and sedi nent quality does not adversely inpact the fish community relative
The benthic community denonstrated the typical tidal/freshwater species trend of
primarily chironom ds and ol i gochaetes in the upper reaches of Cogdels O eek and
pol ychaet es and anphi pods in the | ower reaches of Cogdels Creek and in the New

Ri ver. Species representative of both tolerant and intol erant taxa were present and
the overall commnity conposition did not indicate a benthic community adversely

i npacted by surface water and sedinent quality.

During the habitat evaluation, no areas of vegetation stress or gross inpacts from
site contam nants were noted. Based on the soil toxicity data for cadm um chrom um
copper, manganese, nickel, and zinc, these inorganics at Site 28 nmay decrease the
integrity of terrestrial invertebrates or plants at the site. Based on the

eval uation of the deer, rabbit, fox, raccoon, and quail receptors, there does appear
to be an ecological risk to terrestrial vertebrate receptors. This risk is expected
to be significant if greater exposure to those contam nants results.

30

The soils underlying Site 30 are generally consistent throughout the shallow and
subsurface. The soils consist of nostly silty sands.



G oundwater flowwithin the surficial aquifer was determned to be to the west-
northwest with a noderate gradi ent of 0.015. G oundwater flow velocity within the
surficial aquifer was estimated at 0.15 feet/day.

Two operating water supply wells were identified within a one-mle radius of Site
30. Both wells are located hydraulically upgradient fromthe site and are not
expected to be inpacted by disposal of washwater fromthe tank cl eaning
operations at the site

The VOC 1,1, 1-trichl oroethane was detected in two surface soil sanples retained
fromSite 30. No other positive detections of VOCs or SVOCs were observed anong
surface soil sanples.

Fourteen inorganics were detected in the surface soil sanples retained fromSite 30.
None of the positive detections of priority pollutant nmetals exceeded Base-specific
(i.e., MCB, Canp Lejeune) background | evels for surface soil.

1,1,1-trichl oroethane was detected in the subsurface soil sanple at 30-SB09, |ocated
near the center of the suspected disposal area. No other positive detections of
VOCs or SVOCs were observed anong subsurface soil sanples.

Sevent een i norganics were detected in subsurface soils at Site 30. Chrom um was
the only inorganic detected in subsurface soil at concentrations exceeding
Base- speci fic inorgani ¢ background | evel s.

Chloroformwas the only VOC or SVOC identified during the first groundwater
sanpl i ng round

During the first sanpling round, 17 total inorganics were detected within at |east
one groundwater sanple at Site 30. El even dissol ved i norgani cs were al so detected
within at | east one of the three groundwater sanples. Chromum iron, |ead, and
nmanganese were each detected anong the three groundwater sanples fromSite 30 at
concentrations which exceeded either federal or state standards for tota

i norgani cs. None of these positive detections, in excess of either federal or state
st andards, were above Base-specific background |evels

During the second sanpling round, chloroformwas once again detected in a
groundwat er sanpl e obtai ned from 30-GA1. No other VOCs were detected

During the second sanpling round, ten total inorganics were detected in at |east one
shal | ow groundwat er sanple fromSite 30. Eight dissolved inorganics were al so
detected within at |east one of the nine groundwater sanples. Iron was detected
during the second sanpling round at a concentration in excess of the state standard,
based on total inorganics anal yses.

El even total inorganics were positively identified in the surface water sanples
submitted for laboratory analysis fromFrenchs Creek. Lead and nercury were the
only inorganics identified at concentrations in excess of either chronic screening
val ues or state standards. Further, VOCs and SVOCs were not detected in any of

the surface water sanples.

VOCs were not detected anong the six sedinment sanples retained for analysis from
Frenchs COreek. The SVOC BEHP was detected in two Frenchs O eek sedi nent sanpl es.
Both detections were in excess of the 1,200 Ig/Kg | aboratory contam nant | evel

Si xteen inorganics were detected in at |east one of the six sedinent sanples
from Frenchs Creek. No inorganics concentrati ons anong the six sedi nent sanples
exceeded screeni ng val ues.

The potential noncarci nogeni ¢ and carcinogenic risks associated with exposure to
subsurface soil, surface water, and sedinent for the receptors evaluated at this

site were within acceptable |evels.

The red-cockaded woodpecker is known to inhabit Site 30. However, the potentia



adverse inpacts to these protected species are expected to be | ow since the
terrestrial food chain nodel did not show an adverse risk to the bird

. Three inorganics were detected in the surface water at concentrations that may
decrease the integrity of the aquatic community. However, because the concentrations
of these inorganics were higher in the upstreamstation than in the downstream
stations, they do not appear to be site related. No COPCs detected in the sedinents
exceeded any of the sedinent aquatic reference values. Therefore, there does not
appear to be a significant risk to aquatic receptors fromsite-rel ated COPCs.

. No contami nants detected in the surface soils were retained as COPCs. In addition
the quotient index (Q) for the terrestrial food chain nodel was greater than the
acceptable Q limt of 1.0 for only one species. The Q for the raccoon, 1.72, was
slightly greater than 1.0. Therefore, there does not appear to be a significant risk
to the terrestrial receptors fromsite-rel ated COPCs.

6.0 SUMVARY CF SI TE RI SKS

As part of the RI, a human health RA and an ecol ogi cal RA were conducted for Sites 1, 28, and
30. These RAs were conducted to evaluate the potential risks associated with COPCs detected at
each site. The follow ng subsections briefly describe the results of the RAs. The Rl report
contains nore extensive infornmation pertaining to the RAs.

6.1 Site 1 - Human Health Ri sk Assessnent

The human health RA investigated three environnmental nedia at Site 1: surface soil, subsurface
soils, and groundwater. Table 4 lists the COPCs that were evaluated for each of these nedia.
(Surface water and sedi nent sanples were collected froma drainage ditch at Site 1. However,
this ditch did not represent a classifiable surface water body used for hunman consunpti on or
recreation nor did it represent an ecol ogical habitat. Consequently, the surface water and
sedi nent sanples were renoved fromthe risk eval uation.)

Under the current exposure scenario, on-site mlitary personnel were assuned to be the potentia
receptors. Under the future exposure scenario, future residents (both children and adults) and
future construction workers were assuned to be the potential receptors. Exposure to soil via

i ngestion, dernal contact, and inhalation was analyzed for mlitary personnel; exposure to soi
via ingestion, dernal contact, and inhalation was analyzed for future construction workers; and
exposure to soil and groundwater via ingestion, dermal contact, and inhal ati on was anal yzed for
future residents.

Table 5 presents the increnental cancer risk (ICR) values and the hazard index (H') val ues that
were generated for each COPC during the RA. | CR values indicate carcinogenic risk and H val ues
i ndi cat e noncarci nogeni ¢ risk. USEPA considers |ICR val ues between or |less than a 1x10 -4 to 1x10
-6 range, and H values less than 1.0, to be generally acceptable and protective of hunan health
and the environnent. On Table 5, ICR and H val ues that exceeded these acceptable limts are
shaded

As shown on Table 5, the potential risks (carcinogenic and noncarci nogeni c) associated with
exposure to the surface soil and subsurface soil COPCs were within acceptable limts. Therefore
soil was not determned to be a nedium of concern at Site 1. However, there were sonme potentia
future risks associated with ingestion of the groundwater COPCs that exceeded acceptable limts.
The potential noncarcinogenic risks fromgroundwater were calculated to be 17.3 and 7.6 for the
child and adult receptors, respectively. These val ues exceeded the acceptable level of 1.0. In
addi tion, the potential carcinogenic risk fromgroundwater was calculated to be |.7x10 -4 for
the adult receptor. This risk exceeded the acceptable range of 1x10 -4 to 1x10 -6. Arsenic and
nmanganese were the primary COPCs contributing to these risks. As a result, groundwater was

consi dered a nedi um of concern at the site.

Al t hough arseni ¢ and nanganese in the groundwater created sonme potential risk if ingested by
future residents, it is inportant to keep in perspective the way in which this risk was

det erm ned. The approach used was highly conservative. At Site 1, it was the future residentia
scenario that created risk. However, this scenario is unlikely to occur in the foreseeable
future because Site 1 is actively being used as vehicl e maintenance and equi pnent storage area



In addition, ingestion of groundwater by future residents is unlikely to occur because shall ow
groundwater at Site 1 is not used as a potable water source.

In addi tion, upon conparison of arsenic and manganese |levels in the groundwater to state and
federal regulatory standards, only manganese exceeded its standard. Thus, although both arsenic
and nanganese contributed to the site risks, arsenic did not exceed regul atory standards. This
indicates the highly conservative nature of the human health RA

Anot her factor to consider is that the levels of arsenic and nanganese used to cal cul ate
groundwat er exposure risks were prinmarily taken fromoff-site wells. A so, concentrations at
these off-site wells either did not exceed regul atory standards or exceeded the standards
infrequently. Consequently, it is reasonable to assune that the risks associated with arsenic
and nanganese are over-estimations of the risk that actually exists.

6.2 Site 1 - Ecol ogical R sk Assessnent

In addition to the human health RA, an ecol ogi cal RA was conducted for Site 1 during the RI. The
purpose of the ecological RAwas to determine if COPCs were adversely inpacting the ecol ogi ca
integrity of aquatic and terrestrial communities on or adjacent to the site. The ecol ogical RA
al so evaluated the potential effects of COPCs on sensitive environnents including wetl ands,
protected species, and fish nursery areas. The foll owi ng paragraphs describe the state of
aquatic and terrestrial comunities at Site 1 as deternmined in the ecol ogical RA

Wthin the boundaries of Site 1, there were no aquatic comunities identified that would be
exposed to site related COPCs. The only surface water feature in which aquatic comunities could
exist is the southern drainage ditch, but this ditch is dry nost of the time. As a result, the
assessnent concluded that there is no ecological risk associated with aquatic comunities.

Surface soil was the only environnental mnedium anal yzed for terrestrial receptors. The surface
soil COPCs evaluated are the sane as the surface soil COPCs |isted on Table 4, excluding
4, 4" - DDE

The only site related COPCs that could potentially affect terrestrial communities were
inorganics. In particular, the presence of cadm umand chromumin surface soil indicated a
slight potential for affecting terrestrial invertebrates and plants at the site. However,
because the concentrati ons of these inorganics only slightly exceeded the literature val ues used
to determne risk, cadm um and chrom umwere not expected to present a significant ecol ogica

ri sk. (Cadm um concentrations ranged fromO0.62 to 2.0 ng/Kg which only slightly exceeds the
literature value of 0.5 ng/Kg; chrom um concentrations ranged from1.5 to 13.1 ng/Kg which only
slightly exceeds the literature value of 10 ng/Kg.)

Based on the terrestrial food chain nodel, there appeared to be a slight risk for deer, rabbit,
fox, and quail receptors. However, this risk was expected to be insignificant because of the | ow
levels by which terrestrial reference val ues were exceeded. The @, a value which nust be |ess
than 1.0 for site conditions to be considered ecologically protective, was cal cul ated to be |ess
than 1.0 for all COPCs except nmanganese. The Q for nmanganese was 1.32 for the rabbit and 1.57
for the quail. However, because these Qs were less than 2.0, and because the site is |ocated
within a heavy industrial/comercial area where rabbits, quail, deer, etc. do not nornally live
there is nmost likely only a small potential that the aninmals are being adversely affected by
site conditions. Thus, the risk appears to be insignificant.

6.3 Site 29 - Hunan Health R sk Assessnent
The human health RA investigated five environmental nedia at Site 28: surface soil, subsurface
soil, groundwater, surface water, and sedinent. Table 6 lists the COPCs that were eval uated for

each of these nedia.

Under the current exposure scenario, on-site nmlitary personnel and residents (both children and
adul ts) were assuned to be the potential receptors. Under the future exposure scenario, future
residents (both children and adults) and future construction workers were assuned to be the
potential receptors. Table 7 summari zes the exposure pat hways that were anal yzed for each
potential receptor



Tables 8, 9, and 10 present the ICR and H values that were generated for the child receptor

the adult receptor, and the mlitary/fisherman/ constructi on worker receptors, respectively.
USEPA consi ders | CR val ues between or less than the 1x10 -4 to 1x10 -6 range, and H val ues |ess
than 1.0, to be generally acceptable and protective of human health and the environnment. On
Tables 8, 9, and 10, ICR and H val ues that exceeded these acceptable limts are shaded

In the current case, potential noncarcinogenic and carcinogenic risks to the mlitary personnel
recreational adult, and fishernman were within acceptable risk levels. For the current
recreational child receptor, there was a potential noncarcinogenic risk fromNew R ver sedinent
The noncarci nogenic risk fromthe ingestion pathway was 1.2, which is slightly greater than the
acceptable risk level of 1.0. The COPC driving this noncarcinogenic risk was anti nony

In the future case, the total potential noncarcinogenic risk to the child receptor, 23, exceeded
the acceptable risk level of 1.0. This risk was attributed to exposure to groundwater, surface
soil, subsurface soil, and sedinent fromthe New R ver. Antinony in the groundwater; antinony
arsenic, copper, and zinc in the subsurface soil; and antinony in the sedi ment were the COPCs
driving this risk. Carcinogenic and noncarcinogenic risks to the potential adult residentia
receptor exceeded the USEPA acceptable risk range due to the exposure of contam nated
groundwater. Risks to construction workers were within acceptable risk |evels

It is inportant to note that because the soil noncarcinogenic risks are segregated based on the
effects on different target organs, the soil noncarcinogenic risk may be an overestinate. It
also is inmportant to note that the future exposure scenari o was based on potential residentia
devel opnent of Site 28. At present, the site is a recreational/picnic area |located within
training areas on the base. It is highly unlikely that the site will becone a residential area
in the foreseeable future. Consequently, exposure to subsurface soil and groundwater under a
residential scenario is highly conservative and unlikely given the present site conditions. It
follows that the potential risks associated with this exposure scenario are conservative and nmay
be overestinated val ues.

Wth respect to lead health inpacts, use of the | ead uptake biokinetic nodel indicated that
exposure to surface soil, subsurface soil, and groundwater at this site generated bl ood | ead
levels in children that were within acceptable |evels

6.4 Site 28 - Ecol ogical R sk Assessnent

In addition to the human health RA, an ecol ogi cal RA was conducted for Site 28 to assess
potential ecol ogical inpacts associated with COPCs. The environnental nedia eval uated during the
ecol ogi cal RA included surface soil; surface water in the New River, Cogdels Creek, and Ode
Pond; sedinent in the New R ver, Cogdets Creek, and Orde Pond; and fish tissue, both fillet and
whol e body, in the New River and Orde Pond. Table 11 lists the COPCs eval uated for each of these
envi ronnental nedi a.

I norgani cs and pestici des appeared to be the nost significant site related COPCs that coul d have
the potential to affect the integrity of the aquatic receptors at Site 28. For the terrestria
receptors at Site 28, inorganics appeared to be the nost significant site related COPC t hat
coul d have the potential to affect their integrity. A though the American Al ligator had been
observed at Site 28, potential adverse inpacts to this threatened or endangered specie were | ow
due to the low | evels of nbst contaminants in its critical habitat.

In the New River surface water, copper exceeded aquatic reference values but at levels that were
indicative of a low potential for risk. In addition, the Qs for lead and zinc (2.8 and 4.2,
respectively) only slightly exceeded the acceptable limt of 1.0 at a single station. Copper
exceeded the surface water reference values in Cogdels Ceek, and al um num exceeded the surface
wat er reference values in Orde Pond. However, these exceedences were only slightly above the
reference values. As a result, the risk associated with surface water appears to be
insignificant.

In the sedinment, |ead exceeded the sediment aquatic reference values only once in Cogdels Creek
at a low level but exceeded its sedinent aquatic reference values significantly in the New Ri ver
at one station. Antinony exceeded its sedinent aquatic reference values noderately at the sane
station in the New River. This station may be associated with runoff fromthe nearby active
firing range. Therefore, the risk does not appear to be fromsite related sources. Pesticides



exceeded the sedinent aquatic reference val ues throughout Cogdels Creek with the highest
exceedences in the | ower reach of the creek near the confluence with the New R ver. These
exceedences represented a noderate potential for risk to aquatic receptors. However, Cogdels
Creek receives runoff fromseveral other sites at MCB, Canp Lej eune so the risk does not appear
to be entirely related to a source at Site 28. A so, pesticide |levels detected in the sedinent
may be a result of routine pesticide application in the general vicinity of Site 28, especially
near the STP and recreational area.

Results of the analysis of benthic macroinvertebrates and fish popul ati ons indicated that
Cogdel s Creek and the New River support an aquatic comunity that is representative of a
tidally-influenced freshwater and estuarine ecosystemw th both freshwater and narine species
The absence of pathologies in the fish indicated that the surface water and sedinent quality did
not adversely inpact the fish community. The benthic comunity denonstrated the typica
tidal/freshwater species trend of prinmarily chironom ds and oligochaetes in the upper reaches of
Cogdel s Creek and pol ychaetes and anphi pods in the | ower reaches of Cogdels Creek and in the New
Ri ver. Species representative of both tolerant and intolerant taxa were present, and the overal
community conposition did not indicate a benthic comunity adversely inpacted by surface water
and sediment quality.

During the habitat evaluation, no areas of vegetation stress or gross inpacts fromsite
contami nants were noted. Based on the soil toxicity data for several inorganics (cadm um
chrom um copper, manganese, nickel, and zinc) these constituents at Site 28 nay decrease the
integrity of terrestrial invertebrates or plants at the site. Based on the evaluation of the
rabbit, raccoon, and quail receptors, there did appear to be an ecological risk to terrestria
vertebrate receptors. However, the Qs for the rabbit, raccoon, and quail were 58.1, 1.46, and
65.9, respectively, which only slightly exceeded the acceptable limt of 1.0. Thus, the risk
appears to be insignificant.

6.5 Site 30 - Human Health Ri sk Assessnent

For the human health RA at Site 30, the environnmental nedia of concern were surface soil
subsurface soil, groundwater, surface water, and sedinent. No COPCs were identified for surface
soi |l or groundwater. However, COPCs for subsurface soil, surface water, and sedinent were
identified and evaluated. Table 12 lists these COPCs. In addition, Table 13 sunmmarizes the
exposure dose input paraneters used during the human health RA

Table 14 presents the ICR and H val ues generated for Site 30. The noncarci nogenic risk val ues
did not exceed the acceptable level of 1.0; the carcinogenic risk values did not exceed the
acceptabl e level of 1x10-4. As a result, unacceptabl e carcinogeni c and noncarci nogenic risks did
not appear to exist at Site 30, and the site conditions appear to be protective of human health
and the environnent. Wen carci nogeni ¢ and noncar ci nogeni ¢ val ues do not exceed the acceptabl e
levels, a "no action" plan (i.e., leaving the site as is; taking no further renedial actions)
nmay be justifiable. Based on the carcinogenic and noncarcinogenic risk values for Site 30, no
renmedi al actions are required

6.6 Site 30 - Ecol ogical R sk Assessnent

The nedia of concern that were eval uated during the ecol ogi cal RA include surface water

sedi ment, and surface soil. The COPCs eval uated for these nmedia are the sane as the human health
COPCs listed on Table 12, with the addition of iron in the surface water and copper and iron in
the sedi ment.

At Site 30, inorganics in surface water appeared to be the only site related COPCs that had the
potential to inpact aquatic conmunities. These inorganics included al um num |ead, and nercury.
However, the concentrations of these surface water inorganics were higher in the upstream
sanpling locations than in the downstream sanpling |ocations. As a result, these inorganics did
not appear to be site related and did not warrant a renedial action at Site 30. In sedinent,
COPCs were not detected at concentrations that could potentially inpact aquatic comunities.

COPCs in surface soil were not retained for the ecol ogical RA evaluation, so surface soil did
not appear to inpact terrestrial comunities. Based on the terrestrial food chain nodel, one
COPC, nanganese, had a very snall potential to affect raccoons. The Q for the raccoon was 1.72
which only slightly exceeds the acceptable limt of 1.0. However, the nodel indicated that no



other terrestrial species were being adversely inpacted by COPCs at the site. Therefore, there
did not appear to be a significant risk to terrestrial communities fromsite related COPCs.
Furthernore, renedial actions did not appear to be necessary in order to protect the integrity
of terrestrial communities.

Several threatened and/ or endangered species are known to i nhabit MCB, Canp Lejeune. The

red- cockaded woodpecker, in particular, is known to inhabit the area of Site 30. However, the
ecol ogi cal RA conducted for terrestrial comunities did not identify any significant risks
within the habitats that these protected species are likely to exist. Therefore, the "no action”
plan may be justifiable with respect to ecol ogi cal concerns.

7.0 DESCRI PTI ON OF ALTERNATI VES
In the process of selecting a response action for QU No. 7, renedial action alternatives (RAAs)

wer e devel oped for the contam nated nedia at each site. Five RAAs were devel oped for groundwater
at Site 1:

. RAA No. 1 - No Action

. RAA No. 2 - Institutional Controls

. RAA No. 3 - Extraction and On-Site Treat nent

. RAA No. 4 - In-Vell Aeration and Of-Gs Carbon Adsorption
. RAA No. 5 - Extraction and Of-Site Treatnent

Two RAAs were devel oped for groundwater at Site 28:

. RAA No. 1 - No Action
. RAA No. 2 - Institutional Controls

Al ternatives enploying active treatnment of the groundwater COPCs were not devel oped for Site 28
due to the nature of the COPCs, manganese and | ead. Manganese appears to naturally occur at high
levels in the region, and | ead was only detected at concentrati ons above state and federa
standards in one of nine sanples (in the unfiltered sanple, not the filtered sanple). This is
strong evi dence that nanganese and | ead are not site related contam nants. Based on this

evi dence, the decision was made not to develop active treatnment alternatives. However, because
Site 28 is used as a recreational area, a no action alternative and an institutional controls
alternative were devel oped to ensure adequate protection of human heal th.

For Site 30, one RAA, the no action alternative, was devel oped

The followi ng subsections briefly describe the RAAs devel oped for each site. The FS report
contains nore detailed informati on pertaining to the RAAs.

7.1 Site 1 Alternatives
. Site 1: RAA No.1 - No Action

Capital Cost: $0

Annual Qperation and Mintenance (O8V Costs: $0
Net Present Worth (NPW: $0

Tine to | nplenent: None

Under the no action RAA, no additional renedial actions will be perforned to reduce the
toxicity, mobility, or volune of the groundwater AOC. The no action alternative is required by
the NCP to provide a baseline for conparison with other renedial action alternatives that
provide a greater |evel of response.

Al t hough this RAA does not involve active renediation, passive renediation of the groundwater
may occur over tine via natural attenuation processes. These processes include naturally
occurring biodegradati on, volatilization, dilution, photolysis, |eaching, adsorption, and
chem cal reactions between subsurface naterials.

Since COPCs will remain at the site under this RAA, the NCP requires the | ead agency to review
the effects of this alternative no |l ess often than once every five years.



. Site 1: RAANo. 2 - Institutional Controls

Capital Cost: $0

Annual O8M Costs: $40, 000
NPW $600, 000

Tine to Inplenent: 6 nonths

Under RAA No. 2, no renedial actions will be perforned to reduce the toxicity, nmobility, or

vol ume of the groundwater ACC at Site 1. Instead, the following institutional controls will be
inpl enented: a long-termgroundwater nonitoring plan, aquifer-use restrictions, and deed
restrictions. Under the groundwater nonitoring plan, sanples will be collected sem annually from
ei ght existing shallow nonitoring wells, one existing deep nonitoring well, and water supply

wel | HP-638, and anal yzed for VOCs. Thirty years of nonitoring was assunmed for cost estinating
pur poses.

The continued groundwater nonitoring will detect any inprovenent or deterioration in groundwater
quality at the site, and will nonitor the novenment of the plune. The aquifer-use restrictions
will prohibit the groundwater from being used as a potable water source, and the deed
restrictions will Ilimt the future use of land at Site 1, including placenent of wells.

Al t hough this RAA does not involve active renediation, passive renediation of the groundwater
may occur over tine via natural attenuation processes. These processes include naturally
occurring biodegradati on, volatilization, dilution, photolysis, |eaching, adsorption, and
chem cal reactions between subsurface naterials.

Because COPCs will remain on site under RAA No. 2, the NCP requires the | ead agency to review
the effects of this alternative no |l ess often than once every five years.

. Site 1: RAA No. 3 - Extraction and On-Site Treat nent

Capital Cost: $990, 000
Annual O8M Costs: $70, 000
NPW $2, 100, 000

Tine to Inplenent: |8 nonths

RAA No. 3 is a source collection and treatment alternative. Under RAA No. 3, three extraction
wells will be installed to punp groundwater fromthe surficial aquifer to the ground surface.
The col lection systemwi |l be designed so that the radii of influence of these wells will
intercept the ACC and provide a hydraulic barrier if the AOC migrates in the direction of
groundwat er flow (northwest). After being extracted, the groundwater will receive treatnent at
an on-site treatnent plant. Treatnent will include air stripping for VOC (i.e., TCE) renoval,
and precipitation, flocculation, sedinmentation, and filtration for suspended solids/inorganics
renmoval . The treated groundwater will be discharged off site to Cogdels O eek.

The exact tine required for this punp and treat alternative to renediate the aquifer is unknown
given the overall conplexity and uncertainty associated with groundwater renedi ati on. However,
30 years of systemoperation was assuned for cost estinating purposes.

In addition to extraction, treatnent, and discharge, RAA No. 3 incorporates a long-term
groundwat er nmonitoring plan to neasure the effects of the renedial action alternative. Wlls
included under this plan will be nonitored sem annually for VOCs. Al so, deed restrictions and
aqui fer-use restrictions will be inplenented under this RAA

Until the renmediation levels are nmet, the NCP requires the | ead agency to review the effects of
this alternative no |l ess often than once every five years.

. Site 1. RAANo. 4 - In Wll Aeration an d Of-Gas Carbon Adsorption

Capital Cost: $640, 000

Annual G oundwater Monitoring O&%M Costs: $40, 000
Annual System O&M Costs: $20, 000

NPW $1, 300, 000

Tine to Inplenent: 12 nonths



In-well aeration is a type of air sparging in which air is injected into a well creating an
in-well air-lift punp effect. This punp effect causes the groundwater to flowin a circulation
pattern: into the bottomof the well and out of the top of the well. As the groundwater
circulates through the well, the injected air streamstrips volatiles. (As a result, in-well
aeration is often referred to as in-well air stripping.) The volatiles are captured at the top
of the well and treated via a carbon adsorption unit.

Under RAA No. 4, four in-well aeration wells will be installed along the | engthw se extent of
the plunme. The radius of influence of each well is expected to be approximately 120 to 160 feet.
Thus, the wells will intercept the contanminated plune as it travels in the direction of
groundwat er fl ow.

A separate vacuum punp, knockout tank, and carbon adsorption unit will be |ocated near the
openi ng of each aeration well. The knockout tank will remove any |liquids that have travel ed up
the well and the carbon adsorption unit will treat off-gases that were stripped within the well.
Treated vapors fromthe carbon adsorption unit will be discharged to the atnosphere.

Because in-well aeration is a relatively new and innovative technology, a field pilot test is
recommended prior to initiating the systemdesign. The pilot test will determ ne the | oss of
efficiency over time as a result of inorganics precipitation and oxidation on the well screen
the radi us of influence of the aeration wells under various heads of injection air pressure, the
rate of off-gas organi c contam nant renoval via carbon adsorption, and carbon breakthrough
times.

The exact tine required for the in-well aeration systemto renediate the aquifer is unknown
given the overall conplexity and uncertainty associated with groundwater renedi ati on. However, 3
years of system operation was assuned for cost estinmating purposes.

In addition to the in-well aeration system RAA No. 4 incorporates a |ong-term groundwat er
nmonitoring plan to measure the effects of the remedial action alternative. Wlls included under
this plan will be nonitored sem annually for VOCs. Al so, deed restrictions and aquifer-use
restrictions will be inplenented under this RAA

Until the renmediation levels are nmet, the NCP requires the | ead agency to review the effects of
this alternative no |l ess often than once every five years.

. Site 1. RAA No. 5 - Extraction and Of-Site Treat nment

Capital Cost: $500, 000

Annual G oundwat er Monitoring O&M Costs: $40, 000
Annual System O&M Costs: $130, 000

NPW $1, 400, 000

Tine to Inplenent: 18 nonths

RAA No. 5 is another source collection and treatnment alternative. Under RAA No. 5, three
extraction wells will be installed to punp groundwater fromthe surficial aquifer to the ground
surface. The radii of influence of these wells will intercept the ACC and provide a hydraulic
barrier if the ACC migrates in the direction of groundwater flow Once groundwater is extracted
it will be transported to the HPI A Treatnment System an existing treatnent systemthat is
located within Site 78 (the HPI A operable unit) at MCB, Canp Lejeune. Al though the systemis
currently treating VOC contami nated groundwater fromSite 78, it has the capacity to accept
nore. The groundwater will be transported to the systemby tanker trucks. At the HPI A Treatnent
System the groundwater will receive VOC and inorganics treatnent via air stripping, carbon
absorption, and suspended solids/netals pretreatnent.

The exact tine for the punp and treat systemto renediate the aquifer is unknown given the
overal | conplexity and uncertainty associated with groundwater renedi ati on. However, 30 years of
system operation was assunmed for cost estinating purposes.

In addition, RAA No. 5 will incorporate a |long-term groundwater nonitoring plan to neasure the
effects of the renedial action alternative. Wl ls included under this plan will be nonitored
sem annual ly for VOCs. Al so, deed restrictions and aquifer-use restrictions will be inplenented
under this RAA



Until the remediation levels are nmet, the NCP requires the | ead agency to review the effects of
this alternative no |l ess often than once every five years.

7.2 Site 28 Alternatives
. Site 28 RAA No. 1 - No Action

Capital Cost: $0

Annual O8M Costs: $0
NPW  $0

Tine to | nplenent: None

Under the no action RAA, no additional renedial actions will be perforned to reduce the
toxicity, mobility, or volune of the groundwater VOCs. The no action alternative is required by
the NCP to provide a baseline for conparison with other renedial action alternatives that
provide a greater |evel of response.

Since COPCs will remain at the site under this RAA, the NCP requires the | ead agency to review
the effects of this alternative no |l ess often than once every five years.

. Site 28 RAA No. 2 - Institutional Controls

Capital Cost: $0

Annual O8M Costs: $50, 000
NPW $800, 000

Tine to Inplenent: 6 nonths

Under RAA No. 2, no additional renedial actions will be performed to reduce the toxicity,
mobility, or volune of the groundwater VOCs. Instead, the following institutional controls will
be inplenented: a | ong-term groundwater nonitoring program aquifer-use restrictions preventing
the use of the aquifer as a potable water source, and deed restrictions prohibiting the future
construction of potable water supply wells. Under the groundwater nonitoring program sanples
will be collected semannually (at five existing shallow wells and two existing deep wells) and
anal yzed for senmvolatiles and netals. Thirty years of nonitoring was assunmed for cost
estinmating purposes.

Since COPCs will remain at the site under this RAA, the NCP requires the | ead agency to review
the effects of this alternative no |l ess often than once every five years.

7.3 Site 30 Alternatives
. Site 30: No Action Alternative

Capital Cost: $0

Annual O8M Costs: $0
NPW  $0

Tine to | nplenent: None

Under the no action RAA, no additional renedial actions will be perforned at Site 30. Conditions
at the site appear to be protective of human health and the environment so the | ead agency will
not be required to review the effects of this alternative every five years.

8.0 SUMVARY OF THE COWPARATI VE ANALYSI S OF ALTERNATI VES

In the process of selecting a response action for QU No. 7, the RAAs for Sites 1 and 28 were
conparatively anal yzed. (A conparative anal ysis was not conducted for Site 30 since only one
alternative was devel oped.) This section summari zes the conparative anal ysis which was based on
nine evaluation criteria: overall protectiveness of hunan health and the environnent; conpliance
with applicable and rel evant or appropriate requirenments (ARARs); long-term

ef f ecti veness/ per manence; reduction of toxicity, nmobility, or volunme through treatnent;
short-termeffectiveness; inplenentability; cost; USEPA/state acceptance; and comunity
acceptance. Table 15 provides definitions of these evaluation criteria, Table 16 sumari zes the
Site 1 RAA analysis, and Table 17 summari zes the Site 28 RAA anal ysi s



8.1 Site 1
8.1.1 Overal|l Protection of Human Health and the Environnment

RAA No. 1, the no action alternative, does not reduce potential risks to hunan health and the
envi ronnent except possibly through natural attenuation of the groundwater AOC. On the other
hand, RAA Nos. 2, 3, 4, and 5 all provide sone neans, other than natural attenuation, for
reducing potential risks. RA Nos. 2, 3, 4, and 5 involve institutional controls which wll
reduce risks. In addition, RAA Nos. 3, 4, and 5 involve active renedi ati on systens (groundwater
extraction/on-site treatnent, in-well aeration, and groundwater extraction/off-site treatnment)
whi ch provide additional protection to human health and the environnent. However, the additiona
protection that RAA Nos. 3, 4, and 5 provide through active renediati on systens may not be
necessary considering the mninmal risks associated with the groundwater ACC.

If the contam nated plune is left alone to passively renediate via natural attenuation, the
residual risk that remains will be mninal for the foll ow ng reasons:

. TCE was detected at | ow concentrations, 8 Ig/L and 27 Ig/L, that only slightly
exceed the renediation level of 5 Ig/L. These | ow groundwater concentrations, in
addition to non-detectable levels in the soil, indicate that there is no significant

source of TCE at the site. Instead, the TCE is nost likely the result of random
isolated spills

. Based on the results of an analytical nodel for solute transport in groundwater
VOCs at Site 1 do not currently inpact the nearest receptor, a forner water supply
well that is currently inactive

. Vinyl chloride was detected at a | ow concentration, 4 Ig/L, which only slightly
exceeds the state standard of 0.015 Ig/L and the federal standard of 2 Ig/L. Based
on this low concentration, and the fact that vinyl chloride was detected at only one
well, it does not appear that there is a significant source of vinyl chloride at the
site.

Considering the mninal risks associated with the contam nated groundwater, institutiona
controls (RAA No. 2) will be adequate for protecting hunan heal th and the environnent.

G oundwat er extraction and treatnment (RAA Nos. 3 and 5) and in-well aeration (RAA No. 4) will be
unnecessary to provi de adequate protection. No action, however, provides no protection
Therefore, RAA No.1 may be inferior to the other four alternatives, and RA Nos. 3, 4, and 5 may
overconpensate for the mnor risks that exist at the site

8.1.2 Conpl i ance with ARARs

Under all five RAAs, the groundwater AOCC is expected to eventually neet federal and state

chem cal -specific ARARs. Under RAA Nos. 1 and 2, contanminants are expected to neet ARARs

via passive renediation (or natural attenuation). Under RAA Nos. 3, 4, and 5, contami nants are
expected to neet ARARs via active renediation (extraction/treatnent or in-well aeration).

RAA Nos. 3, 4, and 5 can be designed to neet all of the location- and action-specific ARARs that
apply to them No location- or action-specific ARARs apply to RAA Nos. 1 and 2

8.1.3 Long- Term Ef f ecti veness and Per manence

Because all five RAAs involve sone formof renediation, whether it is active or passive, they
are all expected to be effective at decreasing COPC levels in the long run. In addition, the
results of all RAAs are expected to be pernanent.

Al t hough residual risks associated with untreated COPCs will be mninmal, RAANo. 1 is the only
alternative that will allow residual risk to remain uncontrolled at the site. RAA Nos. 2, 3, 4,
and 5 involve | ong-termgroundwat er nonitoring plans, aquifer-use restrictions, and deed
restrictions, which are all adequate and reliable controls; RAA No. 1 involves no controls. As a
result, RAA Nos. 2, 3, 4, and 5 can mtigate the potential for human health exposure through the
use of institutional controls, but RAA No. 1 cannot. However, the adequacy and reliability of
institutional controls depends on their continued inplenentati on and enforcenent.



Under all five RAAs, untreated contaminants will renmain at the site indefinitely. As a result,
all five RAAs require 5-year reviews to ensure that adequate protection of human health and the
environnent is maintained. Under RAA Nos. 3, 4, and 5, however, this revieww || not be
necessary once the renediation |l evels are achieved.

8.1.4 Reduction of Toxicity, Mbility, or Volune Through Treat nent

RAA Nos. 1 and 2 do not involve active treatment processes so these alternatives will only
reduce toxicity, nobility, or volune of the ACC via passive renediation. RAA Nos. 3, 4, and 5,
however, involve extraction/treatnment and in-well aeration so they will reduce the toxicity,
nmobility, and volume of the ACC via active renediation. (RAA Nos. 3, 4, and 5 satisfy the
statutory preference for treatnent.)

There are no treatnent residuals associated with RAA Nos. 1 and 2. Under RAA Nos. 3, 4, and 5,
however, active treatment processes will create residuals like netals sludge, spent carbon, and
cont am nat ed condensed vapor. These additional residuals will require proper disposal.

8.1.5 Short-Term Effecti veness

Al five RAAs are expected to reduce COPC | evel s. However, RAA Nos. 3, 4, and 5 will create the
nost risk during inplenmentation. Risks to the community and workers will be increased during
extraction well, aeration well, piping, and treatnent plant installation and operation. RAA No.
2 creates sonme nminor risks associated with groundwater sanpling, but these are insignificant
conpared to the risks associated with RAA Nos. 3, 4, and 5. Inplenentation of RAA No. 1 will
create no risks.

The exact tine required for the RAAs to renediate the aquifer is unknown given the conplexity
and uncertainty associated with groundwater renedi ati on. However, the tine in which RAA Nos. 3
and 5 are expected to achieve the renedial action objectives is relatively |large conpared to RAA
No. 4. The relative amount of tinme required for natural attenuation to restore the aquifer

(i.e., RAA Nos. 1 and 2) is expected to be nuch greater than the tine required for RAA Nos. 3,

4, and 5. Regardless, all RAAs, with the exception of the no action alternative, involve

conti nued groundwater nonitoring for 30 years.

8.1.6 I npl emrentability

RAA No. 1 is the nost inplenentable, if not the nost effective, alternative. RAA Nos. 2, 3, and
5 use conventional, well-denonstrated, and comercially avail abl e technol ogi es so these RAAs are
proven to be inplenmentable and reliable. RAA No. 4 (in-well aeration), however, involves an
ener gi ng technol ogy that does not have an extensive commercial track record. Afield pilot test
is necessary to determne this alternative's inplenmentability. Regardl ess, RAA Nos. 3, 4, and 5
create nore risk than RAA No. 2 during inplenentation.

8.1.7 Cost

In ternms of NPW the no action alternative (RAA No. 1) would be the | east expensive RAA to
inmplenent, followed by RAA No. 2, RAA No. 4, RAA No. 5, and then RAA No. 3. The estinmated

NPW val ues in increasing order are $0 (RAA No. 1), $600,000 (RAA No. 2), $1, 300,000 (RAA

No. 4), $1,400,000 (RAA No. 4), and $2,100,000 (RAA No. 3).

8.1.8 USEPA/ St at e Accept ance

To be addressed foll owi ng USEPA/ NC DEHNR revi ew of the ROD.

8.1.9 Conmmuni ty Accept ance

To be addressed following the public coment period.

8.2 Site 28

8.2.1 Overal|l Protection of Human Health and the Environnent

RAA No. 1, the no action alternative, does not reduce potential risks to hunan health and the



environnent. On the other hand, RAA No. 2 does reduce potential risks because it involves
institutional controls that can prevent future exposure to the groundwater

Regar dl ess, the magnitude of residual risks is considered to be mninmal. The groundwater COPCs
exceedi ng renedi ation |l evels, |ead and nanganese, do not pose substantial risks to human health
or the environnent for the follow ng reasons:

. Manganese concentrations (fromboth unfiltered and filtered sanples) in
groundwat er at MCB, Canp Lejeune often exceed the state and federal secondary
standard of 50 Ig/L. El evated nanganese |evels, at concentrations above the state
standard, were reported in sanples collected froma nunber of Base potable water
supply wells. Manganese concentrations at several Site 28 wells exceeded the state
standard, and all but one sanple fell within the range of concentrations for sanples
coll ected el sewhere at MCB, Canp Lej eune

. Lead was detected above its renmediation level at only one well. This well, which
is situated in an area of | oosely conpacted fill nmaterial, exhibited high turbidity
(above 10 turbidity units) and total suspended solids (111 ng/L). In addition, |ead
was only detected in the unfiltered water sanple, not the filtered water sanple
taken at this well. Al of this information suggests that the high | ead
concentration detected nmay be the result of suspended solids, and the unfiltered
sanpl e represented lead in the soil and groundwater, not just the amount of |ead
that is dissolved in the groundwater.

Considering the mininal risks associated with | ead and nanganese in the groundwater,
institutional controls (RAA No.2) will be adequate for protecting hunman health and the
environnent. No action, however, provides no protection

8.2.2 Conpl i ance with ARARs

Under RAA Nos. 1 and 2, manganese | evels are expected to exceed their chem cal -specific ARARs.
However, this is not a great concern because nanganese at the Base appears to naturally occur at
| evel s exceedi ng ARARs. Lead, however, is not expected to exceed ARARs because the high | ead
detection is believed to be the result of suspended solids in the unfiltered water sanple

No | ocation- or action-specific ARARs apply to RAA Nos. 1 and 2
8.2.3 Long- Term Ef f ecti veness and Per manence

RAA No. 1 allows the nost residual risk, and RAA No. 2 allows |ess residual risk. Regardl ess,
the nmagnitude of any residual risk will be mnimal for the three reasons stated earlier

RAA No. 2 involves nonitoring, aquifer-use restrictions, and deed restrictions, which are al
adequate and reliable controls; RAA No. 1 involves no controls. As a result, RAA No. 2 can
mtigate the potential for groundwater exposure, but RAA No. 1 cannot. Also, the effectiveness
of RAA No. 2 can be determned nore often than the effectiveness of RAA No. 1

Both RAAs require 5-year reviews to ensure that adequate protection of human health and the
environnent is maintained

8.2.4 Reduction of Toxicity, Mbility, or Volune Through Treat nent

RAA Nos. 1 and 2 do not involve active treatnment processes so these alternatives will not reduce
toxicity, mobility, or volune of the groundwater ACC. Additionally, neither RAA satisfies the
statutory preference for treatnent.

8.2.5 Short-Term Effecti veness

I mpl erentation of RAA Nos. 1 and 2 will not increase risks to the community. RAA No. 1 will not
increase risks to workers, but RAA No. 2 will. RAA No. 2, however, will not significantly

i ncrease worker risks because worker protection will be utilized during groundwater sanpling. In
addi tion, groundwater sanpling has been successfully inplenented in the past with mni nal worker
risks



No addi tional environmental inpacts are expected under RAA Nos. 1 and 2.

8.2.6 I nmpl emrentability

RAA No. 1 is the nost inplenentable, if not the nost effective, alternative. RAA No. 2 is not as
inplenentable as RAA No. 1, but it is still easily inplenmentable. RAA No. 2 involves
conventional, well-denonstrated, and conmercial ly avail abl e technol ogies, and it has been easily

inplenented in the past.

Unli ke RAA No. 1, RAA No. 2 requires the subm ssion of sem annual sanpling reports. RAA No. 1
requires no coordination with agenci es.

8.2.7 Cost

In ternms of NPW the no action alternative (RAA No. 1) would be the | east expensive RAA to
inmplenent, followed by RAA No. 2. The estimated NPWvalues in increasing order are $0 (RAA
No. 1) and $800, 000 (RAA No. 2).

8.2.8 USEPA/ St at e Accept ance

To be addressed foll owi ng USEPA/ NC DEHNR revi ew of the ROD.

8.2.9 Conmmmuni ty Accept ance

To be addressed following the public coment period.

9.0 SELECTED REMEDY

This section of the ROD presents the selected remedy for QU No. 7. A description of the selected
remedy is presented along with the estinmated costs to inplenment the renedy. In addition, the
renmedi ation levels to be attained at the conclusion of the renedy are discussed.

9.1 Remedy Description

The selected remedy for QU No. 7 consists of the three separate renedi es devel oped for Sites 1,
28, and 30:

9.1.1 Site 1 Remedy - Institutional Controls (RAA No. 2)

. A long-termgroundwater nonitoring plan that is depicted in Figure 7. As shown,
eight wells will be sanpled sem annually and the sanples will be analyzed for VCCs.

. Aqui fer use restrictions that will prohibit the future use of the aquifer as a
potabl e water source. The restrictions will be inplenented via the Base Master Pl an.

. Deed restrictions that will limt the future use of land at the site, including
pl acenent of wells. The restrictions will be inplenented via the Base Master Pl an.

9.1.2 Site 28 Renedy - Institutional Controls (RAA No. 2)
. A long-termgroundwater nonitoring plan that is depicted in Figure 8 As shown,
six wells will be sanpled sem annual ly and the sanples will be analyzed for |ead

and nanganese.

. Aqui fer use restrictions that will prohibit the future use of the aquifer as a
potabl e water source. The restrictions will be inplenented via the Base Master Pl an.

. Deed restrictions that will limt the future use of land at the site, including
pl acenent of wells. The restrictions will be inplenented via the Base Master Pl an.

9.1.3 Site 30 Renedy - No Action

The selected renedy for Site 30 is the "no action" plan. The "no action" plan involves taking no



further renedial actions (this includes conducting no further environnental investigations or
sanpling) at the site. The site and all of the environmental nedia |located within the site will
remain as they currently are.

9.2 Estinmated Costs
The followi ng costs were estimated for the Sites 1, 28, and 30 renedies:
Site 1: Capital Cost: $0
Annual O&M $40, 000
NPW $600, 000
Site 28: Capital Cost: $0

Annual O&M $30, 000
NPW  $500, 000

Site 30: Capital Cost: $0
Annual O&M $0
NPW  $0

The following total cost was estinated for the QU No. 7 renedy (the cost for the QU No. 7 renedy
is the costs of the Sites 1, 28, and 30 renedi es conbi ned):

Total for QU No. 7: Capital Cost: $0
Annual O&M $70, 000
NPW $1, 100, 000

9.3 Renedi ati on Level s

Al t hough an operation period of 30 years was assuned for cost estimations, the sel ected renedy
will actually be operated until the renediation |evels developed in the FS are net. The
foll owi ng paragraphs describe the renediation levels for Sites 1 and 28. (Renediation |evels
were not devel oped for Site 30 because site conditions were determned to be protective of human
heal th and the environnent.)

9.3.1 Site 1

The remedi ation level for TCE in groundwater is 5.0 Ig/L. This renmediation |level is based on the
North Carolina state water quality standard.

Since the sel ected renmedy does not involve active renediation, the renediation levels are
expected to be achi eved via passive renediation, or natural attenuati on processes. The long-term
groundwat er nmonitoring plan will indicate when the renediation | evel has been achieved

9.3.2 Site 28

The remedi ation levels for |ead and nanganese in groundwater are 15 Ig/L and 50 Ig/L,
respectively. These renediation |levels are based on North Carolina state water quality
st andar ds.

The long-term groundwater nonitoring plan will indicate when | ead has achieved its renediation
level. In the case of manganese in the groundwater, however, the renediation |level wll probably
never be achi eved because this inorganic appears to naturally occur at high |levels at MCB, Canp
Lej eune.

10.0 STATUTCRY DETERM NATI ONS

A sel ected remedy shoul d satisfy the statutory requirenents of CERCLA Section 121 which

include: (1) protect human health and the environment; (2) conply with ARARs; (3) achieve
cost-effectiveness; (4) utilize pernmanent solutions and alternative treatnent technol ogies or
resource recovery technol ogi es to the nmaxi numextent practicable; and (5) satisfy the preference
for treatnent that reduces toxicity, nobility, or volune as a principal elenment, or provide an
expl anation as to why this preference is not satisfied. The eval uation of how the renedy for QU



No. 7 satisfies these requirenents is presented bel ow.
10.1 Protection of Human Health and the Environnent

Institutional controls will provide protection to hunan health by preventing exposure to
potential contaminants in the groundwater at Sites 1 and 28. Institutional controls prevent
human exposure because they prohibit the surficial aquifer frombeing used as a potable water
source, and they prohibit the placenment of wells within the aquifer

The selected renedies will not provide any additional protection to the environnent. However,
based on the ecol ogical risk assessnent for Sites 1 and 28, risks for aquatic and terrestrial
receptors appear to be insignificant. At Site 1, there were no ecological risks for aquatic
receptors and ecological risks for terrestrial receptors only slightly exceeded acceptable
limts. In addition, Site 1 is located within a heavy industrial/comercial area where
terrestrial receptors do not nornmally live. At Site 28, risks for aquatic receptors from surface
wat er and sedi nent only slightly exceeded acceptable limts. In addition, sedinent in the New
Ri ver appears to be affected by a nearby active firing range rather than an on site source, and
surface water and sedinent in Cogdels Creek appear to be affected by runoff fromother sites in
addition to Site 28. Al so, pesticides in the sedinent appear to be the result of routine
pesticide application in the general vicinity of Site 28. Although there was an ecol ogical risk
for terrestrial receptors at Site 28, the risk only slightly exceeded acceptable limts so it
appears to be insignificant.

Based on these | ow ecol ogi cal risks, additional protection to the environment was determned to
be unnecessary at Sites 1 and 28

At Site 30, the no action alternative will be protective because the site conditions already
appear to be protective of hunan health and the environnent. There were no unacceptable risks to
human health and the slight risk generated for raccoons at the site appears to be insignificant.

10.2 Conpl i ance with Applicable or Rel evant and Appropriate Requirenents

The selected renmedies for Sites 1 and 28 will allow potential contam nants to renai n untreated
at | evel s exceeding chemnical -specific ARARs. However, natural attenuation is expected to
eventually reduce TCE levels at Site 1 to bel ow chem cal-specific ARARs. In addition, lead in
the groundwater at Site 28 appears to be the result of suspended solids in the total inorganics
sanple. As aresult, lead is expected to neet its chem cal -specific ARARs during the execution
of the long-termgroundwater nonitoring program Manganese in the groundwater at Site 28
however, nmay never neet it chem cal -specific ARARs because it appears to naturally occur at the
Base at | evel s exceedi ng ARARs.

At Site 30, constituents detected in the environnental nedia already conply with
chem cal -speci fic ARARs.

The selected renedies for Sites 1 and 28 can be designed to neet all |ocation- and
action-specific ARARs that apply to them No location- or action-specific ARARs apply to the no
action alternative for Site 30.

10. 3 Cost - Ef f ecti veness

Aqui fer use and deed restrictions provide a cost-effective remedy since there are no significant
costs associated with their inplenentation other than adm nistrative-type efforts. G oundwater
nonitoring prograns are al so cost-effective. Conpared to the nore costly alternatives that
enpl oy groundwater treatnent, the selected renedies are nore cost-effective because they provide
a conparabl e |l evel of protection. Conpared to the no action alternatives, the selected renedies
are nore cost-effective because they provide at |east some protection which is necessary at
Sites 1 and 28.

There are no costs associated with the no action alternative for Site 30. As a result, this
alternative is considered to be cost-effective

10.4 Utilization of Permanent Sol utions and Alternative Treatnent Technol ogi es



The sel ected renmedies will provide permanent, |ong-termrenedies through the provision and
enforcenent of aquifer and deed restrictions in the Base Master Plan. However, the sel ected
remedi es do not enploy alternative treatnent technol ogies.

At Site 1, alternative treatnent technol ogi es were not sel ected because the risks associ at ed
with TCE in the groundwater appear to be mnimal. TCE was detected at | ow concentrations

(maxi mum of 27 Ig/L) that only slightly exceeded the renediation level (5 Ig/L). In addition
TCE was not detected in the soil so there does not appear to be a significant site-related TCE
source. Al so, based on an anal ytical nodel for solute transport in groundwater, VOCs at Site 1
do not currently inpact the nearest receptor, a former water supply well that is currently
inactive. Vinyl chloride was detected at a concentration (4 Ig/L) that slightly exceeded state
and federal standards (0.015 and 2 Ig/L, respectively). But based on this | ow detected
concentration, and the fact that vinyl chloride was only detected in one well at the site, there
does not appear to be a significant source of vinyl chloride at the site. Based on these m ninal
risks, alternative treatnent technol ogi es were deened unnecessary for Site 1.

At Site 28, alternative treatnent technol ogi es were not sel ected because the risks associ at ed
wi th nanganese and | ead appear to be mininal. Manganese concentrati ons at the Base appear to
naturally occur at |evels exceeding the renediation level; |ead was considered to be the result
of hi gh suspended solids in the one well it was detected in.

At Site 30, alternative treatnent technol ogi es were not consi dered because site conditions
appear to be protective of hunman health and the environnent.

10.5 Preference for Treatnent as a Principal Elenent

The sel ected renedi es do not satisfy the statutory preference for treatnent. However, the
renmedies are still capable of providing adequate protection to human health and the environnent.
Treatnent alternatives were not considered appropriate for the reasons discussed in Section

10. 4.

11.0 RESPONSI VENESS SUMVARY

11.1 Overvi ew

To be conpleted after the public neeting
11.2 Background on Community | nvol venent

A record review of the MCB, Canp Lejeune files indicates that the community invol verent centers
mainly on a social nature, including the community outreach prograns and Base/ community cl ubs
The file search did not locate witten Installation Restoration Programconcerns of the
community. A review of historic newspaper articles indicated that the coommunity is interested in
the local drinking and groundwater quality, as well as that of the New River, but that there are
no expressed interests or concerns specific to the environnental sites (including QU No. 7). Two
l ocal environnental groups, the Stunp Sound Environnmental Advocates and the Sout heastern

Wat ernen' s Associ ation, have posed questions to the base and local officials in the past
regardi ng other environnental issues. These groups were sought as interview participants prior
to the devel opnent of the Canp Lejeune, IRP, Community Relations Plan. Neither group was

avail able for the interviews.

Community relations activities to date are summari zed bel ow.

. Conduct ed addi tional comunity relations interviews, February through March 1990. A
total of 41 interviews were conducted with a wi de range of persons includi ng base
personnel, residents, local officials, and off-base residents

. Prepared a Community Rel ations Plan, Septenber 1990.

. Conduct ed addi tional comunity relations interviews, August 1993. N neteen persons

were interviewed, representing |ocal business, civic groups, on- and off-base
residents, mlitary and civilian interests.



. Prepared a revised Final Community Relations Plan, February 1994.

. Establ i shed two informati on repositories.

. Establ i shed the Adninistrative Record for all of the sites at the base.

. Rel eased PRAP for public reviewin repositories, July 1995.

. Rel eased public notice announci ng public comrent and docunent availability of

the PRAP, July 1995.

. Hel d Techni cal Review Committee neeting, Septenber 19, 1995, to review PRAP
and solicit coments.

. Hel d public nmeeting on CQctober 5, 1995, to solicit coments and provide
information. Five people attended.

11.3 Sunmmary of Comments Received During the Public Comrent Period and Agency Responses

A public neeting was held on Cctober 5, 1995 in the Onsl ow County Library in Jacksonville, North

Carolina. Five citizens fromthe Jacksonville area attended the neeting along with

representatives of MCB, Canp Lejeune, LANTDIV, NC DEHNR, and Baker. A representative from USEPA

Regi on IV was not present. The foll owing summarizes the questions and responses fromthe public

neeti ng.

General Questions

Question #1: How nmuch will the National Superfund program be cut?

Response #1: The studi es and cl eanup prograns at Canp Lejeune are funded by DERA, which
will be cut by 50 percent over the next 5 years. W are hoping to get state and EPA
i nvol venent to help us ensure we secure funding for the next few years. The state
of California got alnost half the DERA budget. Jon Johnston at the EPA is
supporting us. W hope that momentumwi Il push the availability of funding.

Site 1 Questions

Question #1: How did you know where to | ook (regarding the areas to investigate)?

Response #1: The IAS (Initial Assessnent Study) identified areas of concern based on personnel
interviews, records, docunents, and aerial photos.

Question #2: How many buil dings are new constructi on and what are they used for?

Response #2: Most are pre-1980; one building was constructed in 1990. None of those were
eval uated for environmental inpact prior to construction. Now, there is an
environnental working group that reviews all new construction prior to starting.

Question #3: What did this study find (regarding original 1988 investigation of Site 1)?

Response #3: Low levels of solvent in one well in the southern area (1-GM5); The possible
contam nant was 1, 2- DCE.

Question #4: What are TAL netal s?

Response #4: These are the priority pollutant netals, the nobst toxic being | ead, chrom um
mercury, etc.

Question #5: Wiy do you collect sanples for physical characteristics?
Response #5: To help characterize/classify the soils.

Question #6: What is the definition of shallow (regarding groundwater sanpling)?



Response #6: Shallow is defined as groundwater sanples collected within 25 feet of ground
surface. The water table is approximately 15 feet deep. Deep is defined as greater
than 100 feet bel ow ground surface. Two deep wells and one water supply well was
sanpl ed

Question #7: Was this well sanpled and what were the results (regarding the water supply well)?

Response #7: The supply well was sanpled in 1992 and had 2 parts per billion of benzene
(Federal MCL is 5 ppb and the NC WS is 1 ppb). The supply well was taken off
line at that tine (1992). During our investigation, the supply well was clean

Question #8: Wiy did it cone up clean (regarding the supply well?

Response #8: Different sanpling techniques may have been used or the contam nant may have
di sappeared (attenuated) by the tine we sanpled

Question #9: What direction does the groundwater flow at Site 1?

Response #9: Goundwater flows east to west across the site. Qur sanpling focused on the center
of the site (within the area of concern) and on the downgradi ent area. W
install ed shall ow and deep wel s here which cane up clean for volatiles. The water
supply well also cane up clean

Question #10: What do you nean by solids (regardi ng suspended solids in groundwater)?

Response #10: |f you punp water directly froma well, you can get particles floating or

suspended.

These suspended solids will contribute to the total metals in groundwater

Question #11: What nmetals are comon (regardi ng groundwater)?

Response #11: Iron

Question #12: What is the typical pH of groundwater?

Response #12: Typically between 8 and 5.5 and as low as 4 to 4.5 in narshy areas.

Question #13: Wiy is it lower in nmarshy areas?

Response #13: Hi gh organic content in soils tends to | ower the pH

Question #14: D d you find any copper and zinc?

Response #14: Yes, they appear to be fairly consistent with | evels found over the entire base

(Brief discussion of |ow flow groundwater sanpling and the results of the sanpling efforts)

Question #15: What does 14/ 14 nean (regarding the results presented on a hand out)?

Response #15: This is a conparison to base background. W took 14 surface soil sanples and
anal yzed for netals and 1 out of 14 indicates we had 1 hit (detection) above
background sanpl es (collected throughout the base).

Question #16: What do you nean by detection frequency of 14 of 14 for |ead?

Response #16: For 14 sanples, we had 14 sanpl es whi ch had detections hi gher than base
background. On that handout, |ead and zi nc exceeded base background nost
frequently.

Question #17: Have you consi dered taking "background" sanples, in say the Hoffrman forest area?

Response #17: No. W have done sonething simlar with surface water and sedinent (and fish) at
the Wiite Gak River
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#18:

#18:

#19:

#19:

#20:

#20:

#21.

#21.

#22:

#22:

How do you know if those netals you find in the soil will end up in the water
table (reference to Day Care Center - Site 2)?

W have done a extensive investigation to determine that possibility. This subject
wi Il be covered during a discussion of the human health risk assessnent.

Wul d all of the semvolatiles be characterized as persistent?

W are not too surprised to find semvol atiles because as petrol eum conpounds
weat her, these are the heavi er conpounds that are left.

I's your nethodol ogy conpletely standardized, i.e., if you collect a volune of
sanpl e and then collect a sanmple using a different nethod, could they result in
different anal yses?

Yes, we follow the USEPA Region IV sanple collection procedures and USEPA
| aboratory procedures.

How | ong has it been since DDT was used?

Quite awhile ago, at least 10 years. They are, however, very persistent in the
envi ronnent .

Are you sure that what you found in the shallow groundwater is froma historical
origin, not fromrecent operations?

W think it is fromnore recent operations, not historical. Levels that we are
seeing here are probably indicative of very snall spills. The soils are very
perneabl e here and a very snall amount would be all it would take to get these
| evel s. Surrounding wells are clean, so we see it as a very isolated plune.

scussion on the results of the hunman heal th and ecol ogi c ri sk assessments)

#23:

#23:

#24.

#24.

Is this informati on now | ogged into base files now to prevent use of groundwater?

Part of our proposed plan is to place deed restrictions on use of shallow
gr oundwat er .

Wiat happens if the base is closed (BRAC)? Wo is responsible for cleaning it up?

The federal government has the responsibility for clean up prior to turning it
over to the general public.

scussion on the proposed actions)

#25:

#25:

#26:

#26:

#27:

#27:

284#:

#28:

Wiat are you basing the nonitoring tinme on?

30 years.

Wiat will be the conditions in 30 years?

W expect to see a decrease due to natural degradation.

Can the TCE degrade into sonething nore toxic?

CGenerally, TCE will degrade into DCE and eventual ly vinyl chloride which is nore
toxic. Since we have low levels (TCE and vinyl chloride), we don't expect this to
be a problem

How long will there be a risk with this TCE? What is the half-1ife?

W do evaluate that for potential risk. W would have to | ook up the toxicity
profiles, available in the BRA of the R report.



Question #29: How do you get your risk based val ues?
Response #29: The infornation cones froma USEPA dat abase.
Question #30: How far out (distance) will the aquifer restrictions extend?

Response #30: The Canp Lej eune well head protection programidentifies how far anway a well
nmust be froman industrial area.

Site 28 Questions
Question #1: What is the definition of surface water, (howis it collected)?

Response #1: Surface water was collected by dipping a bottle into the very top of the water
colum. A sedinent sanple was taken at 0 to 6" and from6 to 12".

Question #2: What is the source of thallium(in surface water)? Is it radioactive? Did it cone
fromhospital wastes?

Response #2: W really do not know what the source of thallium W have not encountered it
before (previous sanpling). W have an isolated hit.

Question #3: How high was the nercury in the fish sanpl es?

Response #3: The human health risk assessnent found no risk associated with the fish ingestion
or to aquatic communities. The only risk noted was for child receptors residents
drinking the groundwater.

(Brief discussion of proposed action plan).

Question #4: How soon do you start nonitoring?

Response #4: Generally within one year after the final ROD is signed.

The public neeting ended at 9:00 pm the closing tine of the Onslow County Library.
Consequently, Site 30 was not discussed during the neeting.

The public comment period ended on Novenber 5, 1995. There were no public or regulatory coments
i ssued within the conment period.
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PCBs
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Dieldrin

4, 4' - DDE
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TABLE 1

RESULTS
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central northern
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sout hern

west of Building FC 120
central southern
northern

al ong Mai n Service Road,

north of Building FC 120
north of Building FG 120
north of Building FG 120
north of Building FG 120
scattered
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RESULTS

SITE 1, FRENCH CREEK LI QUI DS DI SPCSAL AREA
MCB, CAMP LEJEUNE, NORTH CARCLI NA

Conparison Criteria

Det ect ed
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NA NA
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NA 0.17-1.20
NA 0.7-10.5
NA 0.5-6.6
NA 0.5-11.5
NA 0.01-0. 68
NA 0.6-4.7
NA 0.12-0.55
NA 0.18-1.00
NA 0.3-11.6
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MCL- 7 NA
MCL- 100 NA
NOWS- 2. 8 NA
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M n.
Concentration
Det ect ed
7.1

erOoRPPROO

[EEY
[

0.63 J

WEFEFEPDNDN
[ SR SR &

Max.
Concentration
Det ect ed
39 J
120

Det ecti on
Fr equency
2/ 110

2/ 110

1/ 110

2/ 110

7/ 110
1/110
2/ 110
2/ 110
1/ 110
1/110
7/ 110
58/ 110
5/ 110
109/ 110
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Distribution

central northern
central northern
north of Building FC 120
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north of Building FC 120
northern

central northern

sout hern portion

north of Building FC 120
6 exceed BB, scattered

1 exceed BB, scattered
none exceed BB

6 exceed BB, scattered
none exceed BB

6 exceed BB, northern
none exceed BB

none exceed BB

2 exceed BB, northern and

does not exceed BB

8 exceed BB, scattered
1 exceeds ARAR, nort hwest
does not exceed ARAR

do not exceed ARAR

2 exceed ARAR

does not exceed ARAR



TABLE 1 (Conti nued)

SUMVARY OF RI RESULTS
SITE 1, FRENCH CREEK LI QUI DS DI SPOSAL AREA
MCB, CAMP LEJEUNE, NORTH CARCLI NA

Conparison Oriteria M n. Max.
Envi r onment al Det ect ed Base Concentration Concentration Det ecti on
Medi um Fraction Constituents ARAR Backgr ound Det ect ed Det ect ed Frequency Di stribution
Di et hyl pht hal ate  NCOWX- 5000 NA 1.3 1.3 1/ 19 does not exceed ARAR
G oundwat er Sem vol ati |l es Phenol NA NA 6.1 J 6.1 J 1/ 19 central northern portion continued
Di et hyl pht hal at e NCWXS- 5, 000 NA 1.3 1.3 1/ 19 does not exceed ARAR
Pesti ci des ND MCL/ NCWS NA 0/ 6
PCBs ND NA NA 0/ 6
Total Metals (3) Iron NCWS- 300 882- 55, 300 263 29,200 J 9/ 19 9 exceed ARAR, none exceed BB
Manganese NCWS- 50 10- 290 2.5 1, 200 18/ 19 15 exceed ARAR, 9 exceed BB
Notes: - Concentrations are presented in Ig/L for liquid and 1g/KG for solids (ppb), nmetal concentrations for solids and sedinments are presented in ng/Kg (ppn.
(1) Metal s in both surface and subsurface soils were conmpared to the range of Base background positive detections for priority pollutant netals only (i.e., antinony,
arsenic, beryllium cadmum chrom um copper, |ead, nercury, nickel, selenium silver, thallium zinc).
(2) Addi ti onal groundwater sanples were collected fromwells which exhibited concentrati ons of volatile and sem vol atile conpounds during the initial round.
(3) Total metals in groundwater sanples were conpared to the range of positive detections in upgradient wells throughout MCB, Canp Lejeune.
ARAR - Applicable or Relevant and Appropriate Requirenents
BB - Base Background (Refer to Appendix M
BEHP - Bis(2-ethylhexyl)phthal ate
NA - Not Applicable
NOWS - North Carolina Water Quality Standard
ND - Not Detected
MCL - Federal Maxi num Cont am nant Level
PAH - Pol ynucl ear Aromatic Hydrocarbon
TCA - Tetrachl or oet hane
J - Estimated Quantity



TABLE 2

SUMVARY OF RI RESULTS
SI TE 28, HADNOT PO NT BURN DUWP
MCB, CAMP LEJEUNE, NORTH CARCLI NA

Conparison Criteria M n. Max.
Envi r onnent al Base Concentration Concentration Det ecti on
Medi um Fraction Det ected Constituents ARAR Backgr ound Det ect ed Det ect ed Frequency Di stribution
Surface Soil Vol atil es 1,1,1 -Trichl oroet hane NA NA 2] 2J 1/ 40 eastern, adjacent
O de Pond
Sem - Vol atiles bis(2-chloroethyl)ether NA NA 69 J 69 J 1/ 40 eastern
Napht hal ene (PAH) NA NA 69 J 69 J 1/ 40 west ern
Acenapht hene (PAH) NA NA 49 J 83 J 2/ 40 west ern
Di benzof uran NA NA 70 J 70 J 1/ 40 west ern
Fl uor ene (PAH) NA NA 56 J 88 J 2/ 40 west ern
Pent achl or ophenol NA NA 46 J 46 J 1/ 40 eastern
Phenant hrene (PAH) NA NA 41 ] 1, 100 8/ 40 primarily western
Ant hr acene (PAH) NA NA 120 J 240 J 3/ 40 west ern
Car bazol e NA NA 69 J 170 J 3/ 40 west ern
di - n-Butyl pht hal ate NA NA 58 J 70 J 2/ 40 1 eastern, 1
west ern
Fl uor ant hene (PAH) NA NA 43 ] 1, 800 12/ 40 primarily western
Pyrene (PAH) NA NA 51 J 2,100 11/ 40 primarily western
Butyl benzyl phthal ate NA NA 88 J 88 J 1/ 40 west ern
B(A) ant hracene ( PAH) NA NA 56 J 1, 300 7/ 40 primarily western
Chrysene (PAH) NA NA 43 J 1, 200 9/ 40 primarily western
B(B) f | uor ant hene ( PAH) NA NA 41 J 2,100 10/ 40 primarily western
B(K) f | uor ant hene ( PAH) NA NA 41 J 740 7/ 40 primarily western
Benzo( A) pyrene (PAH) NA NA 58 J 1, 600 8/ 40 primarily western
1(1, 2, 3-cd) pyrene (PAH) NA NA 44 ] 1, 500 6/ 40 west ern
D( a, h) ant hr acene ( PAH) NA NA 120 J 120 J 1/ 40 west ern
B(g, h,i)peryl ene (PAH) NA NA 49 J 1, 700 6/ 40 west ern



TABLE 2 (Conti nued)

SUMVARY OF Rl RESULTS
SI TE 28, HADNOT PO NT BURN DUWVP
MCB, CAMP LEJEUNE, NORTH CARCLI NA

Conparison Oriteria M n. Max.
Envi r onment al Base Concentration Concentration Det ecti on
Medi um Fraction Detected Constituents ARAR Backgr ound Det ect ed Det ect ed Frequency Di stribution
Surface Soil Pesticides Hept achl or epoxi de NA NA 8J 43 ] 3/ 40 2 eastern, 1 western
(Cont i nued) Dieldrin NA NA 7.1 7.1 1/ 40 eastern
4, 4' - DDE NA NA 4.4 NJ 1, 300 25/ 40 scattered
Endrin NA NA 35 J 35 J 1/ 40 west ern
4, 4' - DDD NA NA 0.91 NJ 320 J 17/ 40 scattered
Endosul fan Sul fate NA NA 41 J 41 J 1/ 40 west ern
4, 4' -DDT NA NA 2.7 1, 400 20/ 40 scattered
Endri n al dehyde NA NA 7.1 7.1 1/ 40 eastern
al pha- Chl or dane NA NA 1.9 NJ 160 NJ 15/ 40 scattered
ganma- Chl or dane NA NA 1.9 NJ 96 J 9/ 40 primarily eastern
PCBs Aroclor 1254 NA NA 47 J 58 J 2/ 40 west ern
Arocl or 1260 NA NA 44 44 1/ 40 eastern
Metals (1) Ant i mony NA 0.3-8.0 6.4 J 28 J 6/ 43 4 exceed BB, western
Arsenic NA 0.2-1.8 0.56 J 16 25/ 43 7 exceed BB, prinarily western
Cadm um NA 0.18-0.58 0. 66 12.5 13/ 43 13 exceed BB, prinmarily western
Chr om um NA 0.3-12.5 1.4 26 42/ 43 8 exceed BB, prinarily western
Copper NA 0.5-87.2 1.5 4,260 J 42/ 43 7 exceed BB, western
Lead NA 0.5-142.0 3.9 551 43/ 43 6 exceed BB, western
Mer cury NA 0.01-0.08 0.05 1.1 28/ 43 22 exceed BB, scattered
N ckel NA 0.6-3.6 1.1 36 25/ 43 1 exceed BB, prinarily western
Sel eni um NA 0.27-0.94 1.5 10 J 2/ 43 2 exceed BB, eastern and western
Si | ver NA 0.04-4. 30 1.5 J 6 J 7143 1 exceeds BB, eastern
Thal i um NA 0.11-0. 56 0.8 2.5 3/ 43 3 exceed BB, eastern and western
Zinc NA 0.3-28.3 6.7 J 23,100 41/ 43 24 exceed BB, higher detects west



Envi ronnent a

Medi um Fraction
Subsur f ace Vol ati | es
Soi

Sem vol atil es

TABLE 2 (Conti nued)

SUMVARY OF RI RESULTS
SI TE 28, HADNOT PO NT BURN DUWP
MCB, CAMP LEJEUNE, NORTH CARCLI NA

Conparison Criteria

Det ected Constituents
Benzene
Tetr achl or oet hene
1, 4- D chl or obenzene
4- Met hyl pheno
Napht hal ene (PAH)
2- Met hyl napht hal ene
D net hyl phthal ate
Acenapht hene ( PAH)
Di benzof uran
Di et hyl pht hal ate
Fl uor ene (PAH)
Phenant hr ene (PAH)
Ant hr acene (PAH)
Car bazol e
Fl uor ant hene (PAH)
Pyrene (PAR
B(a) ant hracene (PAH)
Chrysene (PAH)
BEHP
B(b) f1 uor ant hene ( PAH)
B(k) f1 uorant hene (PAH)
Benzo( a) pyrene (PAH)
1(1, 2, 3-cd) pyrene (PAH)
D( a, h) ant hr acene ( PAH)
B(g, h,i)peryl ene (PAH)

;;;;é;%%%%%%%%%%;%%%%%%%%§

Base
Backgr ound

i E R E S EE R I E R RS EE R TR R 5=

M n.

Max.

Concentration

Det ect ed
2]
51
44 J
250 J
39 J
82 J
79 J
510
220 J
100 J
78 J
38 J
330 J
94 J
40 J
51 J
120 J
46 J
62 J
38 J
50 J
43 J
100 J
110 J
50 J

Concentration
Det ect ed
2 J
51
140 J
250 J
2, 600
89 J
220 J
2,500 J
1,300 J
100 J
2,600 J
27,000
8, 600
4,700
2,700
2, 600
24, 000
22,000
1, 300
21, 000
18, 000
21, 000
11, 000
2,800 J
10, 000

Det ecti on
Fr equency
1/ 32
1/ 32
2/ 32
1/ 32
6/ 32
2/ 32
2/ 32
2/ 32
2/ 32
1/ 32
4/ 32
9/ 32
2/ 32
2/ 32
9/ 32
6/ 32
3/ 32
5/ 32
15/ 32
6/ 32
3/ 32
4/ 32
3/ 32
2/ 32
4]/ 32

Distribution
west ern
west er n
west er n
west er n
west er n
west ern
west ern
west ern
west ern
west er n
west er n
west er n
west er n
west ern
primarily western
west ern
west ern
west ern
scattered, western
west er n
west er n
west er n
west ern
west ern
west ern



Envi ronnent a

Medi um Fraction
Subsur f ace Pesti ci des
Soi
(Conti nued)

PCBs

Metals (1)

TABLE 2 (Conti nued)

SUMVARY OF RI RESULTS
SI TE 28, HADNOT PO NT BURN DUWP
MCB, CAMP LEJEUNE, NORTH CARCLI NA

Conparison Criteria M n.

Base Concentration
Detected Constituents ARAR Backgr ound Det ect ed
4,4' - DDE NA NA 3.1
4,4' -DDD NA NA 6.2
4, 4' -DDT NA NA 3J
al pha- Chl or dane NA NA 2.7
gama- Chl or dane NA NA 2.6 NJ
Arocl or 1242 NA NA 140 J
Arocl or 1260 NA NA 25 J
Ant i mony NA 0.4-6.9 5.9
Arsenic NA 0.03-1.50 0. 69
Beryl I'i um NA 0.03-2.30 0.24
Cadm um NA 0.17-1.20 0.77
Chr om um NA 0.7-10.5 2
Copper NA 0.5-6.6 1.0
Lead NA 0.5-11.5 1.9
Mer cury NA 0.01-0.68 0. 05
N ckel NA 0.6-4.7 1.6
Sel eni um NA 0.12-0.55 6 J
Si | ver NA 0.19-1.00 1.1
Thal |'i um NA 0.12-0.50 1
Zinc NA 0.3-11.6 0.95 J

Max.

Concentration
Det ect ed

1, 600

880 NJ

7, 300

65 J

11 NJ
140 J

77
46.7 J

25.1
1.1
15.6
128

3, 280
2,060 J
2.8

102 J
6 J

18.4 J
1

4,330 J

Det ecti on

Fr equency
19/ 32
17/ 32
13/ 32
3/ 32
3/ 32
1/ 32
2/ 32
16/ 51
41/ 51
4/ 51
22/ 51
50/ 51
43/ 51
49/ 51
15/ 51
23/ 51
1/51
13/51
1/ 51
43/ 51

Distribution

scattered
scattered

scattered
west ern

west ern
west ern

west ern
15 exceed BB, western

30 exceed BB, scattered

none exceed BB

22 exceed BB, scattered

27 exceed BB, primarily western

23 exceed BB, western
25 exceed BB, primarily western

3 exceed BB, western

14 exceed BB, western
1 exceeds BB, western

13 exceed BB, scattered
1 exceeds BB, western

24 exceed BB, primarily western



TABLE 2 (Conti nued)

SUMVARY OF RI RESULTS
SI TE 28, HADNOT PO NT BURN DUMP
MCB, CAMP LEJEUNE, NORTH CARCLI NA

Conparison Oriteria M n. Max
Envi r onment al Base Concentration Concentration Det ecti on Di stribution
Medi um Fraction Det ection Constituents ARAR Backgr ound Det ect ed Det ect ed Frequency
G oundwat er Vol ati |l es Chl orof orm MCL-0. 1 NA 2 2 1/ 13 1 exceeds ARAR, central western

Et hyl benzene NOWS- 29 NA 5 5 1/ 13 does not exceed ARAR
Xyl enes (total) NCWS- 530 NA 19 19 1/ 13 does not exceed ARAR

Sem vol atiles  2-Methyl phenol NA NA 1.3 1.3 1/ 13 west ern
4- Met hyl phenol NA NA 29 29 1/ 13 west ern
2, 4- Di net hyl phenol NA NA 2.2 4.01 2/ 13 central western
2, 4- Di chl or ophenol NA NA 1.6 J 1.6 J 1/ 13 central western
Napht hal ene NOWS- 21 NA 99 99 1/ 13 1 exceeds ARAR, central western
2- Met hyl napht hal ene NA NA 33 33 1/ 13 central western
Di net hyl pht hal at e NA NA 13 1J 1/3 central western
Acenapht hene (PAH) NA NA 1.3 31 2/ 13 central western
Di benzof uran NA NA 12 12 1/ 13 central western
Fl uor ene (PAH) NCWS- 280 NA 18 18 1/ 13 does not exceed ARAR
Phenant hr ene ( PAH) NCWOS- 210 NA 14 14 1/ 13 does not exceed ARAR
Ant hr acene (PAH) NA NA 2.6 J 2.6 J 1/ 13 central western
Car bazol e NA NA 11 11 1/ 13 central western
di - n-Butyl pht hal ate NA NA 1 1 1/ 13 west ern
FI uor ant hene (PAH) NA NA 1.7 1.7 1/ 13 central western
Pyrene (PAH) NA NA 177 177 1/13 central western

Pesticides (2) 4,4 -DDE NA NA 0.06 J 6.6 J 5/ 13 west ern
4,4' -DDD NA NA 0.06 J 9 6/ 13 west ern
4,4' -DDT NA NA 0.05 J 0.37 J 2/ 13 west ern
ganma- Chl or dane NCWX- 0. 027 NA 0.05 J 0.05 J 1/ 13 does not exceed ARAR western
PCBs ND NA NA 0/ 13

Tot al | ron NCWS- 300 882- 55, 300 147 J 40, 600 11/ 12 7 exceed ARAR, none exceed BB

Metal s (3) Lead NOWES- 15 3.0-78.8 8.2 126 2/ 12 1 exceeds ARAR and BB
Manganese NCWS- 50 10- 290 16.9 1, 450 11/ 12 7 exceed ARAR, 1 exceeds BB



TABLE 2 (Conti nued)

SUMVARY OF RI RESULTS
SI TE 28, HADNOT PO NT BURN DUMP
MCB, CAMP LEJEUNE, NORTH CAROCLI NA

Conparison Oriteria M n. Max.
Envi r onment al Base Concentration Concentration Det ecti on
Medi um Fraction Detected Constituents ARAR Backgr ound Det ect ed Det ect ed Frequency Di stribution
O de Pond Vol atil es ND NOAA/ NCWS NA 0/ 2
Surf ace Wat er Seni vol atil es ND NOAA/ NCWS NA 0/ 2
Pesti ci des ND NOAA/ NCWS NA 0/ 2
PCBs ND NOAA NA 0/ 2
Metal s (3) Thal I'i um NOAA-4. 0 ND 1/2 1 exceeds ARAR and BB
Cogdel s COreek Vol atil es ND NOAA/ NCWS NA 0/7
Surface Water Sem vol atil es ND NOAA/ NCWS NA 0/7
Pesti ci des ND NOAA/ NCWS NA 0/7
PCBs ND NOAA NA o/ 7
Metal s (3) Lead NOAA- 1. 32 1.2-10.4 77 7 exceed ARAR, none exceed BB
New Ri ver Vol atil es ND NOAA/ NCWS NA 0/ 5
Sur face \Water Sem vol ati |l es Phenant hr ene ( PAH) NA NA 1. 1/5 adj acent to study area
Pesti ci des 4, 4' - DDE NOAA- 10. 5 NA 0. 1/5 does not exceed ARAR
4, 4' - DDD NQAA- 0. 0064 NA 0. 1/5 1 exceeds ARAR
PCBs ND NOAA NA 0/5
Metal s (3) Copper NOAA- 6. 5 4-129 6.6 3/5 3 exceed ARAR, none exceed BB
Lead NOAA- 1. 32 1.2-10.4 1.7 3/5 3 exceed ARAR, 1 exceeds BB
Thal ['i um NOAA- 4 ND 5.6 1/5 1 exceeds ARAR and BB
Zi nc NOAA- 58. 9 18-111 1 3/5 1 exceeds ARAR and BB
O de Pond Vol ati |l es ND NA NA 0/ 4
Sedi nent Senmi vol ati | es ND NOAA NA 0/ 3
Pesti ci des 4, 4" -DDD NOAA- 2 NA 1/ 3 1 exceeds ARAR
PCBs ND NOAA NA 0/3
Met al s(3) ND NOAA BB 0/3



Envi ronnent al

Medi um Fraction
Cogdel s Creek Vol ati |l es
Sedi ment Sem vol atil es

Pesti ci des

PCBs
Met al s(3)

TABLE 2 (Conti nued)

SUMVARY OF RI RESULTS

SI TE 28, HADNOT PO NT BURN DUWVP
MCB, CAMP LEJEUNE, NORTH CARCLI NA

Conparison Criteria

Det ect ed Constituents

Car bon di sul fide
Phenant hr ene ( PAH)
Ant hr acene (PAH)
Fl uor ant hene (PAH)
Pyrene (PAH)
Butyl benzyl phthal ate
3, 3" -Di chl or obenzi di ne
B(a) ant hracene (PAH)
Chrysene (PAH)
BEHP
B(b) f1 uor ant hene ( PAH)
B(k) f1 uorant hene (PAH)
Benzo( a) pyrene (PAH)
4, 4" - DDE
4,4' - DDD
4,4 -DDT
al pha- chl or dane
gama- Chl or dane

ND

Lead
Mer cury
Silver
Zinc

ARAR
NA
NOAA- 225
NOAA- 85
NOAA- 600
NOAA- 350

NOAA- 230
NOAA- 400

Base

Backgr ound

[EnY

[EEY

5232%22%%%2%%%%2%%%%%°%

w
=
N

6

N

o w
[y
(o2}

Concentration
Det ect ed

9
260
61
77
63
410
410
56

(..E(..(..(..(..(..L.(..(..(..(..(..(_.(_.(_.(_.(_.

Concentration

Det ect ed

13 J
260 J

61 J
340 J
250 J
410 J
410 J
140 J
160 J
1, 700
63 J
42 ]

1,700 J

200 J
450 J
50 J
59N
8.41J

202

0.41

2]
303

Det ection
Fr equency

2/ 14
1/ 14

1/ 14
3/ 14

5/ 14
1/ 14

1/ 14
2/ 14

2/ 14
12/ 14

1/ 14
1/ 14

9/ 14
9/ 14

7/ 14
1/ 14
2/ 14
2/ 14
0/ 14

14/ 14

6/ 14
1/ 14

14/ 14

Distribution
maxi mum upstream of site
1 exceeds ARAR adj acent site
does not exceed ARAR, adj acent
none exceed ARAR, adjacent

none exceed ARAR, scattered
adj acent to site

adj acent to site

nei t her exceed ARAR, adj acent

nei t her exceed ARAk adj acent
scattered up and downstream
adj acent to site
adj acent to site

5 exceed ARAR all upstream
9 exceed ARAR, scattered

7 exceed ARAR, scattered

1
2

N

NP AN

exceeds ARAR, upstreamof site
exceed ARAR, upstream of site
exceed ARAR, upstream of site

exceed ARAR none exceed BB
exceed ARAR, 6 exceed BB
exceeds ARAR downstream
exceed ARAR, none exceed BB



TABLE 2 (Conti nued)

SUMVARY OF Rl RESULTS
SI TE 28, HADNOT PO NT BURN DUWVP
MCB, CAMP LEJEUNE, NORTH CARCLI NA

Conparison Criteria M n. Max.
Envi r onment al Base Concentration Concentration Det ecti on
Medi um Fraction Det ected Constituents ARAR Backgr ound Det ect ed Det ect ed Frequency Di stribution

New R ver Vol ati |l es Carbon di sul fide NA NA 2] 2] 1/ 10 adj acent to site

Sedi nent Sem vol atil es Acenapht hene NOAA - 150 NA 150 J 150 J 1/ 10 does not exceed ARAR, upstream
Di benzof uran NA NA 60 J 60 J 1/ 10 upstream of site
Fl uor ene (PAH) NOAA - 35 NA 120 J 120 J 1/ 10 exceeds ARAR, upstreamof site
Phenant hr ene (PAH) NOAA - 225 NA 47 J 1, 200 4/ 10 2 exceed ARAR, nax. upstream
Ant hr acene (PAH) NOAA - 85 NA 97 J 320 J 4/ 10 2 exceed ARAR, nax. upstream
Car bazol e NA NA 57 J 160 J 3/10 nmaxi mum upstream of site
Fl uor ant hene (PAH) NQAA - 600 NA 80 J 1, 600 6/ 10 3 exceed ARAR, nax. upstream
Pyrene (PAH) NOAA - 350 NA 75 J 1, 700 6/ 10 5 exceed ARAR, nax. upstream
B(a) ant hracene (PAH) NOAA - 230 NA 150 J 1, 500 5/ 10 4 exceed ARAR nax. downstream
Chrysene (PAH) NOAA - 400 NA 160 J 2,100 5/ 10 3 exceed ARAR, nax, downstream
BEHP NA NA 580 2,400 3/ 10 scattered up and downstream
B(b) f | uor ant hene ( PAH) NA NA 55 J 1, 100 6/ 10 maxi mum upstream of site
B(k) fl uor ant hene ( PAH) NA NA 120 J 840 5/ 10 nmaxi mum downstream of site
Benzo(a) pyrene (PAH) NOAA - 400 NA 130 J 710 5/ 10 3 exceed ARAR, nax. upstream
1 (1, 2, 3-cd) pyrene (PAH) NA NA 68 J 320 J 6/ 10 nmaxi mum downstream of site
D( a, h) ant hr acene ( PAH) NOAA - 60 NA 47 J 47 J 1/ 10 does not exceed ARAR, adj acent
B(g, h,i)peryl ene (PAH) NA NA 65 J 320 J 5/ 10 maxi mum upstream of site

Pesti ci des 4, 4' - DDE NOAA - 2 NA 8.4 8.5 2/ 10 2 exceed ARAR, nax. upstream

4, 4" - DDD NOAA - 2 NA 8.6 15 3/ 10 3 exceed ARAR, nax. upstream
4, 4" - DDT NOAA - 1 NA 33 300 3/ 10 3 exceed ARAR, nax. adjacent
al pha- Chl or dane NOAA - 0.5 NA 4.8 6.6 J 2/ 10 2 exceed ARAR, nax. at Cogdel s
ganmma- Chl or dane NOAA - 0.5 NA 3.1 4.6 J 2/ 10 2 exceed ARAR, nax. at Cogdel s



TABLE 2 (Conti nued)

SUMVARY OF Rl RESULTS
SI TE 28, HADNOT PO NT BURN DUWVP
MCB, CAMP LEJEUNE, NORTH CARCLI NA

Conparison Criteria M n. Max.
Envi r onnent al Base Concentration Concentration Det ecti on
Medi um Fraction Det ected Constituents ARAR Backgr ound Det ect ed Det ect ed Frequency Di stribution
New R ver PCBs ND NOAA NA 0/ 10
Sedi ment Metal s (3) Ant i mony NOAA - 2 ND 8.7 13 263 2/ 10 2 exceed ARAR, nax. upstream
(Cont i nued) Copper NOAA - 70 0.43 - 53,200 1.5 1, 340 10/ 10 2 exceed ARAR, both upstream
Lead NOAA - 35 1 - 314 3.5 38, 800 10/ 10 2 exceed ARAR, both upstream
Silver NOAA - 1 7.3 3.1 3.4 2/ 10 2 exceed ARAR, nax. adjacent
Not es: - Concentrations are presented in Ig/L for liquid and Ig/Kg for solids (ppb), netal concentrations for solids and sedinments are presented in ng/Kg (ppn).

(1) Metals in both surface and subsurface soils were conpared to the range of Base background positive detections for priority pollutant nmetals only (i.e., antinony,
arsenic, beryllium cadnmium chronium copper, |ead, nercury, nickel, selenium silver, thallium zinc).

(2) Additional groundwater sanples were collected fromwells which exhibited concentrations of volatile and senivol atile conpounds during the initial round.

(3) Total netals in groundwater sanples were conmpared to the range of positive detections in upgradient wells throughout MCB, Canp Lejeune.

ARAR - Applicabl e or Rel evant and Appropriate Requirenents
BB - Base Background (Refer to Appendix M
BEHP - Bi s(2- et hyl hexyl ) pht hal ate
NA - Not Applicable
NOWS - North Carolina Water Quality Standard
ND - Not Det ect ed
MCL - Federal Maxi mum Cont am nant Level
PAH - Pol ynucl ear Aromatic Hydrocarbon
TCA - Tet r achl or oet hane

J - Esti mated Quantity



TABLE 3

SUMVARY OF Rl RESULTS
SI TE 30, SNEADS FERRY ROAD FUEL TANK SLUDGE AREA
MCB, CAMP LEJEUNE, NORTH CARCLI NA

Conparison Criteria M n. Max.
Envi r onment al Base Concentration Concentration Det ecti on
Medi um Fraction Det ected Constituents ARAR Backgr ound Det ect ed Det ect ed Frequency Di stribution

Surface Soil Vol atil es 1,1, 1-Trichl or oet hane NA NA 2] 31J 2/ 11 both detections north of tank trail
Sem vol atil es ND NA NA 0/11
Metal s (1) ND NA BB 0/ 14

Subsur f ace Soi | Vol atil es 1,1, 1-Tri chl or oet hane NA NA 2J 2] 1/ 11 center of suspected di sposal area
Sem vol atil es ND NA NA 0/ 11
Metal s (1) Chr om um NA 0.7 - 10.5 1.5 13.2 12/ 14 4 exceed BB, scattered

G oundwat er Vol atiles (2) Chl orof orm NOWS - 1.9 NA 31J 9 1/3 1 exceeds ARAR, both rounds
Sem vol atil es ND MCL/ NCWOS NA 0/3
Total Metals (3) I ron NCWXS - 300 BB 692 692 1/3 1 exceeds ARAR, upgradi ent

Surface Water Vol atil es ND NOAA/ NCWS NA 0/3
Sem vol atil es ND NOAA/ NCWS NA 0/3
Metal s (3) Lead NOAA - 1.32 1.2 - 10.4 2.3 2.3 1/3 1 exceeds ARAR, upgradi ent

Mer cury NOWS - 0.012 0.52 0.15 0.15 1/3 1 exceeds ARAR, upgradi ent

Sedi nent Vol atil es ND NA NA 0/ 6
Sem vol atil es BEHP NA NA 74 J 3, 900 6/ 6 2 exceed 10X | ab/ bl ank cont am nant
Met al s ND NOAA BB 0/ 6

Not es: - Concentrations are presented in Ig/L for liquid and 1g/Kg for solids (ppb), netal concentrations for solids and sedinments are presented in ng/Kg (ppn).

(1) Metals in both surface and subsurface soils were conpared to the range of Base background positive detections for priority pollutant metals only (i.e., antinony,
arsenic, beryllium cadnmum chronium copper, |lead, nercury, nickel, selenium silver, thallium zinc).

(2) Additional groundwater sanples were collected fromwells which exhibited concentrati ons of volatile and senivolatile conmpounds during the initial round.

(3) Total netals in groundwater sanples were conpared to the range of positive detections in upgradient wells throughout MCB, Canp Lejeune.

ARAR - Appl i cabl e or Rel evant and Appropriate Requirenments
BB - Base Background (Refer to Appendix M

BEHP - Bi s(2- et hyl hexyl ) pht hal at e

NA - Not Applicabl e

NOWE - North Carolina Water Quality Standard

ND - Not Det ect ed

MCL - Federal Maxi mnum Cont am nant Level

PAH - Pol ynucl ear Aromatic Hydrocarbon

TCA - Tetrachl or oet hane

J - Esti mated Quantity



TABLE 4

COPCs EVALUATED DURI NG THE HUMAN HEALTH RI SK ASSESSMENT
SI TE 1, FRENCH CREEK LI QUI DS DI SPCSAL AREA
MCB, CAWP LEJEUNE, NORTH CARCLI NA

Envi ronnental Medi um CoPC

Surface Soil Al um num
Ant i nony

Arsenic

Cadmi um

Chr omi um
Manganese

Vanadi um

Zinc
4, 4- DDE
4,4' - DDT

Subsur face Soi l Al um num
Arsenic
Bari um
Cadmi um

Chr omi um
Cobal t
Copper

Lead

Manganese
N ckel

Vanadi um

Zinc
BEHP

Shal | ow and Deep G oundwat er Arsenic
Bari um
Manganese
Mer cury
1, 2-di chl oroet hene (total) (1, 2-DCE)
Tri chl or oet hene (TCE)

Not e:
COPC = Contam nant of Potential Concern

<I M5 SRC 97017E>



TABLE 6

COPCs EVALUATED DURI NG THE HUMAN HEALTH RI SK ASSESSMENT
SI TE 28, HADNOT PO NT BURN DUWP
MCB, CAMP LEJEUNE, NORTH CARCLI NA

Envi ronnmental Medi um CoPC

Surface Soil Al um num
Ant i nony
Arsenic
Bari um
Cadm um
Chr om um
Cobal t
Copper
Lead
Manganese
Mer cury
N ckel
Silver
Thal I'i um
Vanadi um
Zinc
Hept achl or epoxi de
4, 4- DDD
4, 4- DDE
4,4 -DDT
Al pha- chl or dane
Gama- chl or dane
Phenant hr ene
Ant hr acene
Benzo( a) ant hr acene
Benzo( b) f | uor ant hene
I ndeno( 1, 2, 3-cd) pyrene
Benzo(g, h, i) peryl ene
Car bazol e
Chrysene
Benzo( a) pyr ene

Subsur face Soi l Al um num
Ant i nony
Arsenic
Bari um
Beryllium
Cadm um
Chr om um
Cobal t
Copper
Lead
Manganese
Mer cury
N ckel
Silver
Vanadi um
Zinc
4, 4- DDD
4, 4- DDE
4,4 -DDT



TABLE 6 (Conti nued)

COPCs EVALUATED DURI NG THE HUVAN HEALTH RI SK ASSESSMENT
SI TE 28, HADNOT PO NT BURN DUMP
MCB, CAW LEJEUNE, NORTH CARCLI NA

Envi ronnental Medi um COoPC

Subsurface Soil (continued) Al pha- chl or dane
Gamma- chl or dane
2- et hyl napht hal ene
Napht hal ene
Fl uor ene
Phenant hr ene
Chrysene
Bi s(2- et hyl hexyl ) pht hal ate
Benzo( a) pyr ene
Benzo( a) ant hr acene
Benzo(b) f | uor ant hene
Benzo( k) f | uor ant hene
I ndeno( 1, 2, 3-cd) pyrene
Benzo(g, h, i) peryl ene
Di benz(a, h) ant hracene

Shal | ow and Deep G oundwat er Arseni c
Bar i um
Lead
Manganese
Mer cury
4, 4- DDD
4, 4- DDE
4, 4" -DDT
2, 4- di net hyl phenol
4- net hyl pheno
Acenapht hene
Chl orof orm
2- et hyl napht hal ene
Phenant hr ene

Surface Water Al um num
New R ver Arsenic
Cadm um
Copper
Lead
Manganese
Vanadi um
Zi nc
4,4 -DDD
4,4' - DDE

Surface Water Al um num
Cogdel s COreek Arsenic
Lead

Manganese

Vanadi um
Zi nc

Surface Water Al um num
O de Pond Ni ckel
Thal | i um



TABLE 6 (Conti nued)

COPCs EVALUATED DURI NG THE HUMAN HEALTH RI SK ASSESSMENT
SI TE 28, RADNOT PO NT BURN DUMP
MCB, CAMP LEJEUNE, NORTH CARCLI NA

Envi ronnent a

Sedi nent
New Ri ver

Sedi nent
Cogdel s COreek

CorPC

Ant i nony
Arsenic
Bari um
Copper
Lead
Si |l ver
Zinc
4, 4' - DDD
4, 4" - DDE
4,4' - DDT
Al pha- chl or dane
Gamma- chl or dane
Phenant hr ene
Ant hr acene
Car bazol e
Di benzof uran
FI uor ant hene
Pyrene
Benzo( a) ant hr acene
Chrysene
Benzo( b) f | uor ant hene
Benzo( k) f | uor ant hene
Benzo( a) pyr ene
I ndeno( 1, 2, 3-cd) pyrene
Benzo(g, h, i) peryl ene
Bi s(2- et hyl hexyl ) pht hal at e

Al um num
Arsenic
Bari um
Chr om um
Copper
Lead
Manganese
Mer cury
Thal I'i um
Vanadi um
Zinc
Bi s(2- et hyl hexyl ) pht hal ate
Car bon di sul fide
4, 4' - DDD
4, 4' - DDE
Al pha- chl or dane
Gama- chl or dane
3, 3' -di chl or obenzi di ne
Benzo( b) f | uor ant hene
Benzo( k) f | uor ant hene
Fl uor ant hene
Phenant hr ene
Pyrene
Benzo( a) ant hr acene
Chrysene
Benzo( a) pyr ene



TABLE 6 (Conti nued)

COPCs EVALUATED DURI NG THE HUMAN HEALTH RI SK ASSESSMENT
SI TE 28, HADNOT PO NT BURN DUMP
MCB, CAMP LEJEUNE, NORTH CARCLI NA

Envi ronnental Medi um CoPC
Sedi nment Al um num
O de Pond Arsenic
Beryllium
Chr om um
Cobal t
Copper
Lead
Manganese
N ckel
Vanadi um
4, 4" -DDD

Fi sh Ti ssue Ant i nony
New Ri ver Bari um
Cobal t
Copper
Sel eni um
4,4' -DDD
4,4' - DDE
Al pha- chl or dane

Fi sh Ti ssue Bari um
O de Pond Manganese
Sel eni um
Zi nc
Not e:

COPC = Contam nant of Potential Concern



TABLE 7

SUMVARY CF EXPOSURE PATHWAYS
SI TE 29, HADNOT PO NT BURN DUVP AREA
MCB, CAM P LEJEUNE, NORTH CARCLI NA

Recept or

Current Mlitary Personnel

Current Residential Adult and Child

Fi sher man

Future Construction Wrker

Future Residential Adult and Child
i nhal ation

<I M5 SRC 97017F>
<I M5 SRC 97017G

Exposur e Pat hway

Surface soil ingestion, dernmal contact and inhal ation
Surface water ingestion and dermal contact (Orde Pond)
Sedi nent ingestion and dernmal contact (O de Pond)

Surface soil ingestion, dermal contact and inhalation
Surface water ingestion and dernal contact
(New Ri ver and Cogdel s Creek)
Sedi nent ingestion and dernal contact
(New Ri ver and Cogdel s Creek)

Surface water ingestion and dernal contact
(New Ri ver and Orde Pond)

Sedi nent ingestion and dernal contact
(New Ri ver and Orde Pond)
Fi sh ingestion (New R ver and O de Pond)

Subsurface soil ingestion and dernal contact
Subsurface soil ingestion, dernmal contact and

G oundwat er ingestion, dernmal contact and inhal ation
Surface water ingestion and dernal contact

(New Ri ver and Cogdel s Creek)
Sedi nent ingestion and dernal contact

(New Ri ver and Cogdel s Creek)



TABLE 10

SUMVARY OF POTENTI AL HUVAN HEALTH RI SKS FOR THE
M LI TARY, FI SHERVAN, AND CONSTRUCTI ON WORKER RECEPTORS
SI TE 28, HADNOT PO NT BURN DUWP
MCB, CAMP LEJEUNE, NORTH CARCLI NA

Mlitary Fi sher man Construction Wrker
Exposur e Pat hway Nc Ri sk CARC Ri sk NC Risk Carc Risk NC Risk Carc R sk
Surface Soil Ingestion 4. 7E-01 1. 5E-06 NA NA NA NA
Surface Soil Dernal Contact 4. 2E-02 2. 8E- 07 NA NA NA NA
Surface Soil Inhalation 1. 4E-03 1.3E-10 NA NA NA NA
total 5.2E-01 1. 8E-06 NA NA NA NA
Subsurface Soil Ingestion NA NA NA NA 5. 8E-01 4. 5E- 07
Subsurface Soil Dermal Contact NA NA NA NA 2. 6E-02 3. 6E-08
Subsurface Soil Inhalation NA NA NA NA NA NA
total NA NA NA NA 6. 1E-01 4. 9E- 07
G oundwat er | ngestion NA NA NA NA NA NA
G oundwat er Dernal Contact NA NA NA NA NA NA
total NA NA NA NA NA NA
Orde Pond
Surface Water |ngestion 1.5E-05 NA 1. 6E-05 NA NA NA
Surface Water Dermal Contact 8. 5E- 05 NA 9. 1E-05 NA NA NA
total 1.0E-04 NA 1. 1E-04 NA NA NA
Sedi nent | ngestion 3. 5E-02 9. 8E- 07 4. 7E- 03 1. OE- 06 NA NA
Sedi nent Dernal Contact 1. OE- 02 2. 9E- 07 1.4E-03 2.9E-07 NA NA
total 4.5E-02 1. 3E-06 6.1E-03 1.3E-06 NA NA
Fi sh I ngestion NA NA 3.1E-01 NA NA NA
New Ri ver
Surface Water |ngestion NA NA 8.6E-04 7.9E-08 NA NA
Surface Water Dermal Contact NA NA 5.0E-03 6.2E-07 NA NA
total NA NA 5. 9E- 03 7. 0E- 07 NA NA
Sedi nent | ngestion NA NA 1.4E-01 1. 8E-06 NA NA
Sedi nent Dernal Cont act NA NA 4. 0E- 02 9. 4E- 07 NA NA
total NA NA 1.8E-01 2. 7E- 06 NA NA
Fi sh I ngestion NA NA 3.8E-01 4.5E-06 NA NA
Current Risk (Orde Pond) 0.6 3. 0E-06 0.3 1. 3E-06 NA NA
Current Risk (New River) 0.5 1. 8E-06 0.6 7. 9E-06 NA NA
Future R sk (O de Pond) 4. 5E- 02 1. 3E-06 0.3 1. 3E-06 0.6 4. 9E- 07
Future Ri sk (New River) NA NA 0.6 7. 9E- 06 0.6 4. 9E- 07

Not es:

NC = Noncar ci nogeni ¢ Ri sk (Shaded Areas Indicate H > 1.0)
Carc = Carcinogenic R sk (Shaded Areas Indicate | CR > 1.0E-04)
NA = Not Applicable



TABLE 11

COPCs EVALUATED DURI NG THE ECOLOQ CAL RI SK ASSESSMENT
SI TE 28, HADNOT PO NT BURN DUMP
MCB, CAMP LEJEUNE, NORTH CARCLI NA

Envi ronnent a

Surface Soi

Surface Water
New Ri ver

CorPC

Al um num
Ant i nony
Arsenic
Bari um
Cadmi um
Chr om um
Cobal t
Copper
Iron
Lead
Manganese
Mer cury
N cke
Si |l ver
Thal | i um
Vanadi um
Zinc
Hept achl or epoxi de
4,4' - DDD
4, 4' - DDE
4, 4" - DDT
Al pha- chl or dane
Ganmma- chl or dane
Phenant hr ene
Ant hr acene
Benzo( a) ant hr acene
Benzo( b) f | uor ant hene
Benzo( k) f | uor ant hene
I ndeno( 1, 2, 3-cd) pyrene
Benzo(g, h, i) peryl ene
Car bazol e
Chrysene
Benzo( a) pyr ene
Bi s(2- et hyl hexyl ) pht hal at e
FI uor ant hene
Pyrene

Al um num
Arsenic
Cadm um
Copper
Iron
Lead
Manganese
Vanadi um
Zinc



TABLE 11 (Conti nued)

COPCs EVALUATED DURI NG THE ECOLOQ CAL RI SK ASSESSMENT
SI TE 28, HADNOT PO NT BURN DUWP
MCB, CAMP LEJEUNE, NORTH CARCLI NA

Envi ronnental Medi um CoPC

Surface Water Al um num
Cogdel s COreek Copper
Iron
Lead
Manganese
Vanadi um
Zinc

Surface Water Al um num
O de Pond N ckel
Thal | i um

Sedi nment Ant i nony
New Ri ver Arsenic
Bari um
Copper
Lead
Silver
Zinc
4, 4' - DDD
4, 4" - DDE
4,4 -DDT
Al pha- chl or dane
Gama- chl or dane
Phenant hr ene
Ant hr acene
Car bazol e
Di benzof uran
Fl uor ene
FlI uor ant hene
Pyrene
Benzo( a) ant hr acene
Chrysene
Benzo( b) f | uor ant hene
Benzo( k) f | uor ant hene
Benzo( a) pyr ene
I ndeno( 1, 2, 3-cd) pyrene
Benzo(g, h, i) peryl ene

Sedi nent Al um num
Cogdel s COreek Arsenic
Bari um
Beryl |ium
Cadmi um
Chrom um
Copper
Iron



TABLE 11 (Conti nued)

COPCs EVALUATED DURI NG THE ECOLOQ CAL RI SK ASSESSMENT
SI TE 28, HADNOT PO NT BURN DUWP
MCB, CAMP LEJEUNE, NORTH CARCLI NA

Envi ronnent al

Sedi nent

Cogdel s Creek (conti nued)

Sedi nent
O de Pond

Fish Fillet Tissue
New Ri ver

Fi sh Wiol e Body Ti ssue
New Ri ver

corPC

Lead
Manganese
Mer cury
Silver
Thal I'i um
Vanadi um
Zinc
Bi s(2- et hyl hexyl ) pht hal at e
Car bon di sul fide
4,4' - DDD
4,4' - DDE
Al pha- chl or dane
Gama- chl or dane
Fl uor ant hene
Pyrene
Benzo( a) ant hr acene
Chrysene
Benzo( a) pyr ene

Al um num
Arsenic
Beryllium
Chr om um
Cobal t
Copper
Iron
Lead
Manganese
N ckel
Vanadi um
4,4 -DDD

Ant i nony
Bari um
Cobal t
Copper
Sel eni um
4, 4' - DDD
4,4' - DDE
Al pha- chl or dane

Al um num
Ant i nony
Arsenic
Bari um
Cadm um
Chr om um
Cobal t
Copper
Iron
Manganese
Mer cury



TABLE 11 (Conti nued)

COPCs EVALUATED DURI NG THE ECOLOQ CAL RI SK ASSESSMENT
SI TE 28, HADNOT PO NT BURN DUMP
MCB, CAMP LEJEUNE, NORTH CARCLI NA

Envi ronnental Medi um CoPC
Fi sh Wiol e Body Ti ssue Sel eni um
New Ri ver (conti nued) Silver
Vanadi um
Zinc
4, 4' - DDD
4,4' - DDE

Al pha- Chl or dane

Fish Fillet Tissue Bari um
O de Pond Manganese
Sel eni um
Zinc

Fi sh Wiol e Body Ti ssue Arsenic
O de Pone Bari um
Chr omi um
Cobal t
Copper
I ron
Manganese
Mer cury
Sel eni um
Zinc
4,4' - DDE
Al pha- Chl or dane

Not e:

COPC = Contam nant of Potential Concern



TABLE 12

COPCs EVALUATED DURI NG THE HUVAN HEALTH RI SK ASSESSMENT
SI TE 30, SNEADS FERRY ROAD FUEL TANK SLUDCGE AREA
MCB, CAMP LEJEUNE, NORTH CARCLI NA

Envi ronnental Medi um

Surface Soil

Subsur face Soi |

G oundwat er

Surface Water

Sedi nent

Not e:

COPC - Contam nant of Potential

Concern

CorPC

No COPCS were identified
for Site 30 surface soil.

Al um num
Arsenic
Chr om um

Cobal t

Copper

Manganese
Mer cury

N ckel

Vanadi um

No COPCS were identified
for Site 30 groundwater.

Al um num
Lead
Manganese
Mer cury
Al um num
Chr om um
Lead
Manganese
N ckel
Vanadi um
Zinc



TABLE 13

SUMMVARY OF EXPOSURE DOSE | NPUT PARAMETERS
SI TE 30, SNEADS FERRY ROAD FUEL TANK SLUDGE AREA
MCB, CAMP LEJEUNE, NORTH CARCLI NA

| nput Par anet er

Soi | (ny/ kg)

Ingestion Rate, IR

Fraction Ingested, FI
Exposure Frequency, EF
Exposure Duration, ED
Surface Area, SA

Absor ption Factor, AF
Averagi ng Time, Noncarc., ATnc
Averaging Tine, Carc., ATcarc
Body Wéight, BW

Conversion Factor, CF

Absor bance Factor, ABS

Sedi nent (ng/ kg)

Ingestion Rate, IR

Fraction Ingested, FI
Exposure Frequency, EF
Exposure Duration, ED
Surface Area, SA

Absor ption Factor, AF
Averagi ng Time, Noncarc., ATnc
Averaging Tine, Carc., ATcarc
Body Wéight, BW

Conversion Factor, CF

Absor bance Factor, ABS
Surface Water (ng/L)
Ingestion Rate, IR

Exposure Tinme, ET

Exposure Frequency, EF
Exposure Duration, ED
Surface Area, SA

Averagi ng Time, Noncarc., ATnc
Averaging Tine, Carc., ATcarc
Conversion Factor, CF

Units

ny/ d
unitless
d/y
y
cm2
ng/ cm 3

d
d
kg
kg/ mg
unitless

ny/ d
unitless
d/y
y
cm2
ng/ cm 3

d
d
kg
kg/ mg
unitl ess

L/h
h/d
d/y
y
cm2
d

L/cm3

Child

200
1
350
6
2300
1
2190
25550
15
1x10 -6
Organi cs

200

1

45

6
2300

1
2,190
25, 550

15
1x10 -6

O ganics =

0. 005
2.6
45
6
2300
2,190
25,550
0. 001

Recept or
Adul t Mlitary Construction
Per sonnel r ker
100 100 480
1 1 1
350 250 90
30 4 1
5800 4, 300 4300
1 1 1
10, 950 1, 460 365
25, 550 25, 550 25, 550
70 70 70
1x10 -6 1x10 -6 1x10 -6
= 0.01; Inorganics = 0.001
100 100 NA
1 1 NA
45 45 NA
30 4 NA
5800 5800 NA
1 1 NA
10, 950 1, 460 NA
25, 550 25, 550 NA
70 70 NA
1x10 -6 1x10 -6 NA
0.01; Inorganics = 0.001
0. 005 0. 005 NA
2.6 2.6 NA
45 45 NA
30 4 NA
5800 5800 NA
10, 950 1, 460 NA
25, 550 25, 550 NA
0. 001 0. 001 NA



TABLE 13 (Conti nued)

SUMMVARY OF EXPOSURE DOSE | NPUT PARAMETERS
SI TE 30, SNEADS FERRY ROAD FUEL TANK SLUDCGE AREA
MCB, CAMP LEJEUNE, NORTH CARCLI NA

Recept or

I nput Par anet er Units Child Adul t Mlitary Construction

Per sonnel r ker
Air (ng/m3)
Qutdoor Air
Inhal ation Rate, IR m 3/d 10 20 30 20
Exposure Frequency, EF d/y 350 350 250 90
Exposure Duration, ED y 6 30 4 1
Averagi ng Time, Noncarc., ATnc d 2,190 10, 950 1, 460 365
Averaging Tine, Carc,. ATcarc d 25, 550 25,550 25,550 25, 550
Body Wéight, BW kg 15 70 70 70
Ref er ences:

USEPA R sk Assessnent For Superfund Volunme 1, Human Heal th Manual (Part A) InterimFinal,
Decenber, 1989.

USEPA Exposure Factors Handbook, July, 1989.

USEPA R sk Assessnent For Superfund Volume |, Human Heal th Eval uati on Manual Suppl enental

Qui dance.

"Standard Default Exposure Factors" InterimFinal. March 25, 1991.

USEPA Der mal Exposure Assessnent: Principles and Applications. InterimReport. January, 1992.
USEPA Region |V Quidance for Soil Absorbance. (USEPA, 1992d)



TABLE 14

SUMVARY OF POTENTI AL HUMAN HEALTH RI SKS
SI TE 30, SNEADS FERRY ROAD FUEL TANK SLUDGE AREA
MCB, CAMP LEJEUNE, NORTH CARCLI NA

Current Risk Future Risk
for the Mlitary for the Child
Recept or Recept or
NC Carc
Envi ronnental Media Exposur e Pat hway Ri sk Ri sk NC R sk
Subsur f ace Soi | I ngesti on NA NA 7. 8E-02
Dermal Cont act NA NA 4. 5E- 03
I nhal ation NA NA 6. 6E- 05
Tot al NA NA 8. 3E-02
Surface Water I ngesti on 6. 2E- 05 NA NA
Der mal Cont act 5. 6E- 04 NA NA
Tot al 6. OE- 04 NA NA
Sedi ment I ngesti on 7. 2E-03 NA NA
Der mal Cont act 2. 1E- 03 NA NA
Tot al 9. 3E-03 NA NA
Tot al 9. 9E- 03 NA 8. 3E-02
Not es:

NC = Noncar ci nogeni ¢ Ri sk (Shaded Areas Indicate H >1.0)
Carc = Carcinogenic R sk (Shaded Areas |ndicate | CR>1. 0E-04)
NA = Not Applicable

Carc
R sk

1. 7E-06

9. 8E-08

1. 6E-10

1. 8E-06

£$ £ £5%5

£

1. 8E-06

Future Ri sk

for the Adult

Recept or

Ri sk

8. 4E-03

2. 4E-03

2. 8E-05

1.1E-02

££ £ $%

=

1. 1E-02

Future R sk
for the
Construction
Wor ker
Carc NC
R sk Ri sk
9. 1E-07 1. 0E-02
2. 6E-07 4. 6E- 04
3.4E-10 NA
1. 2E- 06 1. 1E-02
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
1. 2E- 06 1.1E-02

Carc
R sk

3. 7E-09

1. 7E-09

3. 9E-08

£$ £ $£5%5

2

3. 9E-08



TABLE 15
GLOSSARY OF EVALUATI ON CRITER A

Overall Protection of Human Heal th and Environnent - addresses whether or not

an alternative provi des adequate protecti on and descri bes how ri sks posed through
each pathway are elimnated, reduced, or controlled through treatnent engineering or
institutional controls

Conpl i ance with ARARs/ TBCs - addresses whether or not an alternative will nmeet all of the
applicable or relevant and appropriate requirenents (ARARs), other criteria to be
considered (TBCs), or other federal and state environnental statues and/or provide
grounds for invoking a waiver.

Long- Term Ef f ecti veness and Pernanence - refers to the nagnitude of residual risk and the
ability of an alternative to nmaintain reliable protection of hunman health and the
envi ronnent over tinme once cleanup goal s have been net.

Reduction of Toxicity, Mbility, or Volume Through Treatnent - refers to the anticipated
performance of the treatnent options that nay be enployed in an alternative.

Short-Term Effectiveness - refers to the speed with which the alternative achi eves
protection, as well as the alternative's potential to create adverse inpacts on hunan
health and the environnent that nmay occur during the construction and inplenentation
peri od.

Inpl emrentability - refers to the technical and admnistrative feasibility of an
alternative, including the availability of materials and services needed to inplenent the
chosen sol uti on.

Cost - includes capital and operation and mai ntenance (O& costs. For conparative
purposes, presents net present worth (NPW val ues.



Eval uation Criteria

OVERALL
PROTECTI VENESS
D Human Heal th

D Environnmental Protection

COWVPLI ANCE W TH

ARARS

D Chemi cal - Specific
ARARs

D Location-Specific
ARARs

D Action-Spacific ARARs

TABLE 16

SUMVARY OF THE COWPARATI VE ANALYSI S OF ALTERNATI VES

SITE 1, FRENCH CREEK LI QUI DS DI SPOSAL AREA

MCB, CAMP LEJEUNE, NORTH CAROLI NA

RAA No. 1
No Action

No reduction in Potential

human heal th risks, except
t hrough natural attenuation of

the contamni nated
groundwat er .

No reduction in potential
risks to ecol ogical receptors,
except through natural

attenuation of the
contam nated groundwater.

No active effort made to

reduce COPC | evels to bel ow
federal or state ARARs.

However, COPCs are
expected to neet ARARs via
natural attenuation processes.

Not applicable.

Not applicable.

RAA No. 2

Institutional Controls

Institutional controls and

nat ur al

attenuation will

reduce potential human
heal th risks.

Institutional controls and

natural

attenuation will

reduce potential risks to
ecol ogi cal receptors.

No active effort made to
reduce COPC | evels to bel ow

f ederal

However ,

or state ARARs.
COPCs are

expected to neet ARARs via

nat ur al

Not

Not

attenuation processes.

appl i cabl e.

appl i cabl e.

RAA No. 3

Extraction On-Site
Tr eat ment

Institutional controls, natural

attenuation, and the
groundwat er extraction/

treatment systemwill reduce
potential human heal th risks.

Institutional controls, natural

attenuation, and the
groundwat er extraction/

treatment systemwi |l reduce
potential risks to ecol ogical

receptors.

COPCs within the wells' radii

of influence am expected to
neet chemical -specific
ARARs.

Can be designed to neet
| ocati on-specific ARARs.

Can be designed to neet

RAA No. 4

In-Well Aeration and Off -
Gas Carbon Adsorption

Institutional controls, natural

attenuation, and in-well
aeration will reduce potential

human heal th risks.

Institutional controls, natural
attenuation, and in-well
aeration will reduce potential

risks to ecol ogical receptors.

COPCs within the wells' radii

of influence are expected to
neet chemical -specific
ARARSs.

Can be designed to neet
| ocati on-specific ARARs.

Can be designed to neet

RAA No. 5
Extraction and Off-Site
Tr eat ment

Institutional controls, natural
attenuation, and the

groundwat er extraction/
treatnment systemwill reduce

potential human heal th risks.

Institutional controls, natural
attenuation, and the
groundwat er extraction/

treatnent systemw |l reduce
potential risks to ecol ogical

receptors.

COPCs within the wells' radii

of influence are expected to
neet chemical -specific

ARARs.

Can be designed to neet
| ocation-specific ARARs.

Can be designed to neet



Evaluation Criteria

OVERALL
PROTECTI VENESS
D Human Health

D Environnmental Protection

COWPLI ANCE W TH

ARARS

D Chenical - Specific
ARARSs

D Location-Specific
ARARs

D Action-Spacific ARARs

TABLE 16

SUMVARY OF THE COMPARATI VE ANALYSI S OF ALTERNATI VES
SITE 1, FRENCH CREEK LI QUI DS DI SPOSAL AREA
MCB, CAMP LEJEUNE, NORTH CARCLI NA

RAA No. 1 RAA No. 2
No Action Institutional Controls

No reduction in Potential Institutional controls and
human heal th risks, except natural attenuation wll
through natural attenuation of reduce potential human

the contami nat ed heal th risks.

groundwat er .

No reduction in potential Institutional controls and
risks to ecol ogical receptors, natural attenuation wll
except through natural reduce potential risks to
attenuation of the ecol ogi cal receptors.

cont am nated groundwater.

No active effort made to No active effort made to
reduce COPC | evels to bel ow
federal or state ARARs. federal or state ARARs.
However, COPCs are However, COPCs are

expected to neet ARARs via expected to neet ARARs via

natural attenuation processes. natural attenuation processes.

Not applicable. Not applicable.

Not applicable. Not applicable.

reduce COPC levels to bel ow

RAA No. 3
Extraction On-Site

Tr eat nent

Institutional controls, natural
attenuation, and the

groundwat er extraction/
treatnent systemwi |l reduce

potential human health risks.

Institutional controls, natural
attenuation, and the

groundwat er extraction/
treatnment systemw || reduce

potential risks to ecol ogical
receptors.

COPCs within the wells' radii
of influence am expected to

meet chemi cal -specific
ARARs.

Can be designed to neet
| ocation-specific ARARs.

Can be designed to neet
action-specific

RAA No. 4
In-Well Aeration and Off -

Gas Carbon Adsorption

Institutional controls, natural

attenuation, and in-well
aeration will reduce potential
human heal th risks.

Institutional controls, natural
attenuation, and in-well

aeration will reduce potential
risks to ecol ogical receptors.

COPCs within the wells' radii
of influence are expected to

meet chemical -specific
ARARs.

Can be designed to neet
| ocation-specific ARARs.

Can be designed to neet
action-specific ARARs.

RAA No. 5
Extraction and Off-Site
Tr eat nent

Institutional controls, natural
attenuation, and the
groundwat er extraction/

treatnent systemwill reduce
potential human heal th risks.

Institutional controls, natural
attenuation, and the

groundwat er extraction/
treatnment systemwill reduce

potential risks to ecol ogical
receptors.

COPCs within the wells' radii
of influence are expected to

meet chemical -specific
ARARs.

Can be designed to neet
l ocation-specific ARARs.

Can be designed to neet
action-specific ARARs.



Evaluation Criteria

LONG TERM
EFFECTI VENESS AND
PERMANENCE
D Magnitude of Residual
Ri sk

D Adequacy and Reliability
of Controls

D Need for 5-year Review

REDUCTI ON OF
TOXICITY, MOBILITY,
OR VOLUME THROUGH
TREATMENT
D Treatnment Process Used

RAA No. 1
No Action

The residual risk from

SUMVARY OF THE COMPARATI VE ANALYSI S OF ALTERNATI VES
FRENCH CREEK LI QUI DS DI SPOSAL AREA
MCB, CAMP LEJEUNE, NORTH CARCLI NA

SITE 1,

untreated COPCs will be
m nimal; natural attenuation

will mitigate any residual risk

that may exist.

No controls

Review wi || be required to
ensure adequate protection of

human health and the
envi ronment .

No active treatnent
appl i ed.

process

TABLE 16 (Conti nued)

RAA No. 2
Institutional Controls

The residual risk from
untreated COPCs will be

mnimal; institutional
controls and natural
attenuation will mtigate any

residual risk that may exist.

The proposed nonitoring

plan is adequate and reliable
for determning the

alternative's effectiveness;

aqui fer-use and deed
restrictions are adequate and

reliable for preventing human
heal th exposure.

Review wi Il be required to
ensure adequate protection of

human health and the
envi ronment .

No active treatnent process
appl i ed.

RAA No. 3
Extraction and On-Site

Tr eat nent

The residual risk from
untreated COPCs will be

mnimal; institutional

controls and the extraction/
treatnment systemwill

mtigate any residual risk that
may exist.

The proposed nonitoring
plan is adequate and reliable
for determning the
alternatives effectiveness;
aqui fer-use and deed
restrictions are adequate and
reliable for preventing human
heal th exposure until
renedi ation |evels are net.

Until renediation levels are
nmet, review will be required
to ensure adequate protection
of human health and the
envi ronment .

The treatnment process
includes air stripping for
VOC renpval and
neutralization, precipitation,
floccul ation, sedimentation,
and filtration as pretreatnment
For the air stripper.

RAA No. 4

In-Vell Aeration and Off -

Gas Carbon Adsorption

The residual risk from
untreated COPCs will be
mnimal; institutional
controls and in-well aeration
will mtigate any residual risk
that may exist.

The proposed nonitoring

plan is adequate and reliable
for determning the
alternatives effectiveness;

aqui fer-use and deed
restrictions are adequate and
reliable for preventing human
heal th exposure until

renedi ation levels are net.

Until renediation |evels are
met, review will be required

to ensure adequate protection
of human health and the

envi ronment .

The treatnment process

includes in-well air stripping
and of f-gas carbon adsorption
for VOC renoval .

RAA No. 5

Extraction and Off-Site

Tr eat nent

The residual risk from
untreated COPCs will be
mnimal, institutional
controls and the extraction/
treatnent systemwil|l

nmtigate any residual risk that
may exist.

The proposed nonitoring

plan is adequate and reliable
for determning the
alternative's effectiveness;

aqui fer-use and deed
restrictions are adequate and

reliable for preventing human
heal th exposure until
renedi ation |evels are net.

Until renediation |evels are
met, review will be required

to ensure adequate protection
of human health and the

envi ronment .

The treatnment processes
include air stripping and
carbon adsorption on for VOC
renoval ; al so, flocculation
and sedi mentation for metals
renmoval .



Evaluation Criteria

D Environnental |npact

D Time Until Action is
Conpl ete

| MPLEMENTABI LI TY
D Ability to Construct and

D Ability to Monitor

Ef f ecti veness

D Availability of Services
and Capacities;

SUMVARY OF THE COMPARATI VE ANALYSI S OF ALTERNATI VES

SITE 1,

RAA No. 1
No Action

No additional environnental
i mpacts.

Unknown.

No construction or operatio
activities.

No proposed nonitoring plan
plan; failure to detect
contam nation could result
potential ingestion of
groudwat er .

No services or equipnent
required.

TABLE 16 (Conti nued)

FRENCH CREEK LI QUI DS DI SPOSAL AREA
MCB, CAMP LEJEUNE, NORTH CAROLI NA

n

in

RAA No. 2
Institutional Controls

No addi tional environnental
i mpacts.

Thirty years was used to
estimate NPWcosts. The
exact time for conpletion of
renedi ation is unknown.

No construction or operation
activities; institutional
controls has been easily
inplemented in the past.

Proposed nonitoring plan

wi || detect contanminants
before significant exposure
can occur.

No special services or
equi pment required.

RAA No. 3

Extraction and On-Site

Tr eat ment

No addi tional environmental
inmpacts if aquifer drawdown
does not affect surrounding
wat er bodi es.

Thirty years was used to
estimate NPW costs. The
exact time for conpletion of
renedi ation is unkwown.

The infrastructure within a
devel oped area like Site 1
poses some m nor
construction problens.

O&M may be difficult
because groundwater nust be
lifted above ground surface
for treatment, and netals
precipitation could clog wel
screens.

Proposed nonitoring plan

wi || detect contaminants
before significant exposure
can occur; O&M checks will
provide notice of a system
failure.

Services and equi pment are
readily availiable.

RAA No.
In-Vell Aeration and Off -

Gas Carbon Adsorption

No addi tional environnental
i mpacts.

Three years was used to
estimate in-well aeration
costs; 30 years was used to
estimate nonitoring costs.
The exact tinme for

conpl etion of renediation is
unknown.

The technol ogy has been
commercially applied, but it
is still relatively new. The
infrastructure within a
devel oped area like Site 1
poses some m nor
construction problems also,
metal s precipitation could
clog well screens.

Proposed nonitoring plan

wi || detect contanminants
before significant exposure
can occur; O&M checks will
provide notice of a system
failure.

The patented technology is
exclusively licensed to a
singl e vendor.

4 RAA No. 5
Extraction and Off-Site
Tr eat ment

No additional environnental
inmpacts if aquifer drawdown
does not affect surrounding
wat er bodi es.

Three years was used to
estimate trucking cost; 30
years was used to estimate
nmonitoring costs. The exact
time for conpletion of
remedi ation is unknown.

The infrastructure within a
devel oped area like Site 1
poses sonme m nor
construction problens. Also,
netal s precipitation could
clog well screens.

Proposed nonitoring plan

wi || detect contaminants
before significant exposure
can occur; O&M checks will
provide notice of a system
failure.

Services and equi pnment are
readily avail able.



Evaluation Criteria

D Requirnents for
Agency Coordi nation

Cost (Net Present Worth)

RAA No. 1
No Action

None required.

$0

RAA No. 2
Institutional Controls

Mist submit semi annual

reports to docunent
sanpl i ng.

$600, 000

RAA No. 3

Extraction and On-Site
Tr eat nent

The substantive requirenents

of air and water discharge
permits nust be net.

$2, 100, 000

RAA No. 4

In-Vell Aeration and Off-
Gas Carbon Adsorption

The substantive requirnents
of air and water discharge
permits nust be net.

$1, 300, 000

RAA No. 5

Extraction and O f-Site
Tr eat ment

Air and water discharge
permits nmay be required if
existing permits are not
adequate for the additional
groundwat er | oad.

$1, 400, 0000



TABLE 17

SUMVARY OF THE COWMPARATI VE ANALYSI S OF ALTERNATI VES

SI TE 28, HADNOT PO NT BURN DUMP
MCB, CAMP LEJEUNE, NORTH CARCLI NA

RAA No. 1
Evaluation Criteria No Action

OVERALL
PROTECTI VENESS

D Human Heal th No reduction in potential human

health ri sks.

D Environnmental Protection No reduction in potential risks to

ecol ogi cal receptors.

COVPLI ANCE W TH ARARS

D Chenmical - Speci fic ARARs Manganese i s expected to exceed
chemical - specific ARARs, but it
appears to naturally exceed ARARs
i n groundwat er throughout MCB,
Canp Lejeune. Lead is believed to
be the result of suspended solids so it
is not expected to exceed ARARs.

RAA No. 2
Institutional Controls

Institutional controls reduce potential
human heal th ri sks.

Institutional controls reduce potential
ri sks to ecol ogi cal receptors.

Manganese i s expected to exceed
chemical - specific ARARs, but it
appears to naturally exceed ARARs

i n groundwat er throughout MCB,

Canp Lejeune. Lead is believed to

be the result of suspended solids so it
is not expected to exceed ARARs.



D Location-Specific ARARs
D Action-Specific ARARs

LONG TERM
EFFECTI VENESS AND
PERVANENCE
D Magni tude of Residual
R sk

D Adequacy and Reliability
of Controls

D Need for 5-year Review

REDUCTI ON OF TOXI A TY,
MBI LI TY, OR VOLUME
THROUGH TREATMENT

D Treatnent Process Used

D Amount Destroyed or
Treat ed

D Reduction of Toxicity,
Mobi lity, or Vol une

D Residual s Renmining After

Tr eat nent

D Statutory Preference for
Tr eat ment

SHCORT- TERM

EFFECTI VENESS
D Community Protection

D Worker Protection

Not appli cabl e.

Not appli cabl e.

The residual risk fromuntreated | ead
and nmanganese will be mnimal.

Not applicabl e-no controls.

Review wi || be required to ensure
adequat e protection of human health
and the environnent.

No treatnent process.

None.

None.

Not applicabl e-no treatnent.

Not sati sfi ed.

Potential risks to the community wll
not be increased.

No risks to workers.

Not appli cabl e.

Not appli cabl e.

The residual risk fromuntreated | ead
and nanganese will be ninimal;
institutional controls will nmitigate any
residual risk that nmay exist.

The nonitoring plan is adequate and
reliable for determning effectiveness;
aqui fer-use and deed restrictions are
adequate and reliable for preventing
hunman heal th exposure.
Review wi || be required to ensure

adequat e protection of human health
and the environnent.

No treatnent process.

None.

None.

Not applicabl e-no treatnent.

Not sati sfi ed.

Potential risks to the community wll
not be increased.

No significant risks to workers.



Evaluation Criteria

D Environnental |npact

D Tine Until Action is
Conpl et e

| MPLEMENTABI LI TY

D Ability to Construct and
Qper at e

D Ability to Monitor
Ef f ecti veness

D Availability of Services
and Capacities; Equi pnent

D Requirenments for Agency
Coor di nat i ons

COST (Net Present Worth)

TABLE 17 (Conti nued)

SUMMARY CF THE COWPARATI VE ANALYSI S OF ALTERNATI VES

SI TE 28, HADNOT PO NT BURN DUWP
MCB, CAMP LEJEUNE, NORTH CARCLI NA

RAA No. 1
No Action

No addi tional environmental inpacts;
current inpacts will continue.

Not applicabl e

No construction or operation
activities.

No nonitoring plan; failure to detect
increases in COPC |l evel s could result
in potential ingestion of groundwater

No services or equipnent required

None required.

$0

RAA No. 2
Institutional Controls

No addi tional environnmental inpacts;
current inpacts will continue.

Esti mated 30 years.

No construction or operation
activities; institutional controls have
been easily inplenented in the past.

Proposed nonitoring plan will detect
increases in COPC | evel s before

signi fi cant exposure can occur

No special services or equi pnent
required

Must subnit sem annual reports to
docunent sanpling

$800, 000
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